


'9 ^lij'^'3^ w|\» fi)^|pj\o 

7 Pw s|%ar 














'Q ''flR®r ((.'olw-iih) 'PW^FCSRT 'Q G!|f^ I 


Building Maintenance -1 


C?I^ 

'a||f¥c5<l»bl'flM 'aldJl^ilvb 

- C^1%T (71^ 

sn:#^ CTtg t5|G^ 

t^. <^1^. (f^i^) 


c^o ^*11^ 

(<p|^vS'i3N) 

^i-si^pIR ci3<pR^jl«i ipf 'S <pcsi'st 


^t%r PW3R « C^, ^•llw»l 4'(4 





'bb-‘lo, »jR>R| 5T *^lFiI^j'9 iSPIW, iooo 





: «IT51^, 


'8TI'®1?I 'QCTtv^ 


^t'td'srl'oD "^t^lci*! ^nMi\ R*il^c®iJ Rvo^ic®!^ 







wtihr < 2 ^ I ’i 9 <i^*^%r ^ 3 M@ w'i<Mweii ^ 

'Q f^c 9 Pi(.?i '^¥t^ 'stij 2 l(.«j|®j»i ^^Rpvs-g^ >ih<i i '^ 1 %t 1 ^ 'S 


C<l<p|^ '^fspuf 


f*W W "stR^ Sf|?i»i, Rt^gi R(.i||i>*i, 

■>|a|RIC1 '0|<qih I RRe1IWC*R (gc*f '8 ^I^^ei<P f*W^ 

2l'^lw<l (.<Plwl R<P5I C^ I iil>»I^R<l'0*H^«1 '3|'4^I^51 •^CST CgC*f '8 f*WTr f*t^^ 

^R*tf^ i>lR,il '^1% *1lcc^ I <ilv®ilw^ f*W wl^ <p^<p i£|7f;<|Jip| 

(c'»lc<p^'lM) '8 ((.'»! (.<p'RH) 'asw^i f^WiiRr ^G'o|»i(.<r <pw i 


^pR *rRRi% 2 (f^i ’t%rrf#o ^srt^Rtw 

’|Q<1's»i%T i>lRnh ’IRckIRpg's (c'»lG<P*Hh) ^8 i#leT ((;«1^^*R!«T) 

f*WR W ^ I '3|'»J'8|1H '8 

^gCRfR ^ ‘flRs '0lN<P^»1<^ I WT RiMW- 

6r|Ric<p Re3hsi*ii!(. 'Q £tf*tfw^ Rifi^’Sh S's^lR's I 


wsfl^ RT?®r^ ^oob ^ f^^WffcgR W 

C4R«1v|f^ f^W%M ^5Its}%, '8 

^ W RlR% sRm# (M #R 1 R (R^ ^ sH^-sNw, sNw, 

C^ ®?F Rlf^, Rlf^ G'»k<P*Hh '8 i^lRiilRlR G'»lG<P“Hh'3G^l^l 

"StR <PW '3||<P^?I, u5<P»|^ '8 R*il^G«1j <P^l|<l »|^% Swiht >5}^ <PWC^ 

'?f|‘ i£|<p 11> SRIR I Rf®®llwR f*W (R[^ (^ 

R?l^tfR Pi'^iG'851 C8|RPC'S Sri's]?i t^'*p|ifi>»i '8 Rfe^'as<p CRiW ^oiH f*W^ C?k^R nJRRR '8 

<pc<i ^cH^i sRiR <pc^i I RP Sf|'ssilc»r5r '^RW '8 'SlR ^TOSR s(^r <ij<r^h <pc^i 'srf^ ^5[?r RRCR 

R^SJ^<pfD <PC<I 8|^t*f <P^ll ^C“ll I 


RRHRR RII^ tRSTk^lR W 'il<PlC'sRi 2 f%s RRR |]% | ’ffe^<pfD^| 

RlR8 ^pw<l w CR C^M '8 RW ^ I 

RRWs C%^ CR8RIR W^ "^gCP ^RSf ^ CW RRR I 

PRsf R^^sp^rcR <1^115 ^5(1^8 £|TW '8 lipR^'S’ C5^ <p<il ^c<r i Rkt ?HT, R’RRRf, 
8(^MRR '4||'a!R<P'»lt<l C5Rt '8 3!R %r wrrf^ ^5lWR WlR^ *R]RR I 

*llJ)JXta<pfi 5 t*W^ 'oihc'n^r ilRX^ 1 ^gRC 5 lR ‘'8 wsT^ i 


SJ^WIR RIRW " 5 ^ RRT 

CbillRRTlR 

Wrikt^Wl^R '8 CRl'i^, RfHW*f 








'srom- i 




^*!|T!^ - vs 





- 'b 


- <{ t^rcsi^ 


- br "gST 


^spOtTf - 5& C^Tl^ 


- io Pi^ilPi<p ^ 


^sRjnr-ii ftm 


^sRjni- ^ 




^*!|T!^ - ^(t dPiwni 


- ^'b 


«r<n?i - 'spTffTf ^'srGJi^ 






^sponi - -^o 


^5RJt^ PlC^I'V RpRPt^ 






- ^8 ^5jt^ 3pP ^ l^iPlPr 




:» 

-8 

(t- 


i'S 


^b 

-OO 

08 

- 80 


- (to 


- (t(t 

(^b 

- (tv 

(?55 

-oc^ 

\bo 

-0<^ 

'bb 

-Ob 

055 

- «\o 


- 

‘^b 

- bo 

bi 

- b'l 

bb 

- 55<t 

550 

- 55b 

5555 - 

- io> 

>o:^ 

- iio 


- iib 

^^55 

- 


- i^8 


- 

i^b 

- ioo 

i08 

- i550 

^55^ 










wm - 8 c5T-wt®& 


- (t 


^5itfn?i - \!3 




- br ’flf^ Plt^^ 


- i9 (M^ 


- io 9\^ 




%r 


^^IJtTf - ivO 


wm - i8 




- i'b ^j1c5^ 


c»j1'stR<p ^H(.<i> 


wm - ib- "51^ 


- ^(5 


wm - \o >ii^ic^>i G^ 






- ’^'0 


^5RII?[ - -^8 Cg!-I^/R)®WI OT 




- ’^'b 






£11^^ « 


- M)o ^KI^N 'S 21^ 




ic5\S - ^0(? 


^O'b - 




^i'b - >^il5 


- :^:^8 


- ^vDS 


^\0<^ - 


^8o - >^88 


^8<^ - 


- ^<tb 


- ':^'b^ 


^vbH - 


^^*^8 - 


^b-o - ^b'b 


C^b-^l - C^bSj 




'^c&‘l - \Soi 


v5o^ - ^^o^^ 


voo'b - ^i'b 


'OiH - vDiift 


VD^O - 


M)^'S - V0^(f 


'0^'b - vs^b 


vo^ls, - \SvSi 


\0v5^ - WO 


008 - OObr 


0055 - 08i 


08^ - 088 


08^^ - 08b 


0855 - OChD 


05^8 - O^^^b 



















































































































































































i .3 •mi 

fiftt ui4l>iv *i**iliiwfl Hrtjw Rft<jw 

^JHPlCTr*lJ ^sjR**i 'Rftt *111^ *w^iiK 

9il^ •^iVN, 1^<’i 4I4H1 wr vic<foiii ^ ^ i 

4vnr own* « sjniv&i *lfiN^ ftfl&pi ■i|*||(HHi ’^iw \ 

flT#Il» WUH, Offli, WIIPHI aifft# ^l^'ailM SWM ^ 

ilHii «iWf zim^nwi cwHb vw ^1^ vnl*iwrt*b WW ^ i 

w dIuHih il^owi ^ilnw *111% flWRirtiH, ^■I’oH fiiiiiH 'iJl’T, dc 

^1 


j* 


ir 

1 ^ III 

r 

jf 1 ^ 

¥. 


aW ^ # 









'»l*l 4^1 *ltBr, : 

• iPrttC^ : 2f1^ 2fl3It^% ^ ^ (?m- <£(^ '!>ll!3'«M 

• WitCWt : ^ 1^*rai? W^ 'iiR'IW ^ ^ ^ 

^l«ioH <p|ilo»(| ^ wIgo<p5i isr® 'aid'll® ^c® Hlw ^(►r ^ C*l^ <p?il '^, t^»i*i ^t®5i <p|i> 

G*(«h® ^ CSBTl^ro I 

• •Ifi^fji'* : wijT2|toT«r^^^^1^w5Rrw^5p5*rtc?r^ RaPl^ 

'^pl^<i*n5i «'*i*Hlw'*i'*f <p<ic® I PPR 'i‘f>il *t1?^»l? ^?ITI 



■Sft^ i^l^H ^9^ ^®, ’®t^, 31^1®^ 1^5{5 £|t% C^tC^ '8t*1J 'ofl<fl^*ll?l<P '9 

’'i^ih I 'ailt'ilw »il^^ ’i4(.®<i ’©^, <ii>’ll(,!?,'5i '©1^ ^®3lR(,® 

<i»t<il'»i w® I ^1?R^ 'sit^ 'oilR»i»lw<i *1? »i®j®h ^ I ^5ft^ 

'sm ^n«p snaierw « -st^ ^5i?pnft <#1®? cm ^*n?Br R<1^W %m c^ 

tsnw, zw, ^ ^ ^ft^m i 'sit^ 

1^1^ Z|C?im CW - 1^ *111^ ’l?r8R*l>l*H, 

1W, I ^ 2pm ^\iw< ^^Rfr^PimpRs 

I 









• v^gphi >iiPw I viiMVBflr ifii^m i<i^4i4tfl**i *ifilw>ni ^'Wbt l^lf^ 

mwi 

• ^ cnhw, ■Ifi^lil'WlH ^’sp^'fal '*1Wll'(*l. liw^ ^flWlW '^•!l« flMHl 

*iwjt»i frw rtw ^ I 

• S^lKWfl^OI 




8 






i I ?^«rf^^'t #? 

^ I wit ^? 

'SI ^? 

8 1c»)^*iW*ijN ^lc<p '^(P\l 




i 1csr^HciJHJit^^i c5T*r i 

Ci|^*ic5*HJh <l®lC'o #t ^? 


«t»f: 

^ I (.a<^l(.'5»i)l(.»l<l I 



Wwwi 2f*fK ■^®t <l*|(.eN c^cai ^5|%t«>nt Jdl«w|% 

zjc?ll«t^?l »li'at»niwl»( ^ «11?|St, ^ 'a('aB\o| ^ 'a(»ICD\o»i'o|, £lC?ltBf%r 

C*^, ^kem C^cai *1151^(1^ 'S ®l1<it?^H 1^»t\’a* ^ ^ilf^t I 

^ ^o^<t ^ ^ "smiT c*lt^ <*i w{ 2|fSRs, ’an^ w{ \ 

^HJl=IT S<\ W^, ^Fff^ ^ ^ fi|f»it«M ^ I 

liiW ^5^, ^i»«li>lii *tW? ^ ^ ^ 'm 11^*re^ 

2f«(1ST ^ 4<WWM 'sri^^tw »l1lm, 

-^^Jef :^stC5 ^gtst ^ ^^5Jlf^, 2|f^ ^ C*1IsrQ 

*im ^ ^ ^sm9 I ^<itw siPi^w^i %m ‘B?ilhi 

^a pwf^ ^l^aihl ^oi\s’ £(«|^ ^cac^ aiwl«c*i iibkiiIR, erl'Sla^lw 

sj^'i I^l^ 4i<-<i^'44iw ^I's^iiiwii 'S’fir sifiwhw tRp^ jjktH >^111 I 

£|C«l|ttR)4l«| : -liM'i %mr R*fW (?»l^ ^ ^RIl? ^*11, 

£|1^?wl^ c^ RiiM«l ’tw, ^ m^T ^^silR ^art^r ^3^ 

^j\si^<»i«i» I CT c^stwT a*lcef<i (?foM aia^la ^ CTWsit CT’^ftW ^ z|wl«»^ 

will '^I'etsiT 'aicia»'i*l fflw iWt <MW ^Hc? I 

Safety goggles 



First aid kit 







Ri|t®il^« Rnn^wl 'sil^PlJ^'»lM ’1I*H ^\ wifi's, ^ s 

^ wlcil ’^’111%, twR*l '3 ^f9PT '5j^ ^ C*!?It I 

^st®F^sirRr ^'s St^leri <iml<i ^ i 

-Sj^ C^t^^lt ^ Sfptw ^ ^'^l'S)'»1^'8tlWil C«tC^ ^ ^stw ’»1'HW '9|(.*li'»lc<l 

c^ praT I 

^ 'BMJ ^1^‘^flf^ I 

'«pic'BM c*tw ^pIcsm i£i^'?ra‘’n% *tfl^ ^ I 

«i 

41 «ij|'5|15<i wlwl ^Ht I 

i| 'sirR^^ ’sif^ ^itg5r ct?it i 

^ ®Nt "gpr, ^ 'iR?, ^kew ^PRT fi>*lli»hl C^IHI^ « *t®lt?r »lk*lk/Blt; ^'sjIR 
•^<111 

iB "ll^ zjoiiM <p(.ti (.<pk*il (.»iPK^ ^fspT ^|ii (.o^l ^ ^<il I 

^ '*IW’Hf^ Csrf^ ^ Slf^tW ^'^l«'o|^'8f|-sic<? etHIWl I 

«B elk'll CTf^ &l«ik*il<i ''i»i?i w*i C’t^^TW^iW (.^Rt'io '^j^D '®i^ *?<il I 

^ ^sk®Rrwfs<wiRM*t gfcsit^i 










^ij Hrp rpinpianHihlH For '^ur nwrs 
t4f«TV and EafccY of Dihcrs. 

WMr- p&r«on3i procccirM o^uip- 
rnf}nl( Inr 

ww pqwiiprfTpnti' tcioM/ 
niHiitwHir^ HH^uly Htf»l pni|Merl^. 

Lilt prufwHy UHinij yiiiir liigii 

and no^ ycur bach. 

KfMiip ^Kr wnrfc pre* 

MJcdi' ap|^i}|iindu; ant] safL 

ctathKtg and iDQTir/FBr. 
ILtipirrb Hn-if iin^HFn ci^ntlitiiimt. 


f^win lip HplJ.. illfTTIHlIiritlll^ 


fi?'pflrt nil iniiinir^ 

Rici atuliiil tii fab uwbiJ 

or □IlD^^ed Dr carnpafrv prapfrtv 









V 




*1^ BMi filWNl 5 

Ig ^8fl^ 'Sf'lJ (,<iM3'o|Ji“»j^ ^ ^(^StT’t^i^'slw 2|f“t^“te|T^ R»*ll I 

^ ^*ilcnns?,'?w^l1« ^ '5|lc*t '0 |^C»||Pt'» <ill?i'^^«i ^jII^ Rw*W I 

^^<^'9’ <p<ii I 

qg <i3<i^l'S) ^5itPt Piw*W (?^ I 

qg Swt*l3 '»m«N 'Q ^ I 

ig ’*pI^' 3 '5Rr®Ftt*Rr 2|fww'i*i ^s?rt CTT^frsi^!*^ Rt«i prti^i^ ^ ^riT *iw 
RT^I 

qg wR*! zi*th '^RiT'5i?r 'ok*t<i **11^ RI^'o'^riT i 

le ^5RT >JWlC»ll’t R'ill'a Rt'^ I 
qg »i<i»i*(?i ^* 1 ^ sit^wi^fi^ >i<i4#i>i I 

qg -g^ >\x*\'o I 

qg C^IMI^ 'Q ^SfRT ’»1<^^Io’o ^^S?rf ^3'<IRh RT ^Rlt I 

iftwn < 181 ^ 11^51 -gP-uH I 

’gfPT ti|^ ^s?t? Iwetl'Rl ^ ^ltC« ^5(1^ n’P'sl'fl ’TW ^ 

^ I RT ^ -^mtciRr «m ^ Rt ^ 

^ I »t««l(.»HI <»3<I^I<1 Rtem ^51^ >»llS<P'9l(.^ twit's ^?tc^ I 

»i<iafN toll's 'slc'ni ^3^^l<i *?<ii^i 'wH 'STfqjCST ^R?f CSt?^ 'llw I 

‘^i»i"iR’ Rcetc^ 'oiNi'o ^1 ^(.'o ^rtt?r I 








^19 Tltf <m*l!(^ frhHl« R«atM wH 

RRS wv*r(i*ij swh)*i zllwlw VIMS PiI 5 f^ tSI^ fic>fi^ 1 ^r*t^ ^ 

s’rHIwfH ^ muN'o , ^'*R ■‘nmlt»i^ '>ff^ ^ Rc*rf( ’fRt Hlwi l "■'i^ '***w 

^fl?r*1t ^ 1 ” Rcem 12|?rWW <Mitw ^jPTetluHln 

al^ 1?f "55^ I wiif^, <i^iM^*i catafr ^ ^ caiafr ’cri'IRt 

^*l?r 1^ ^scsr fic"f»i toolbox »w aji wcB li*it»w 'Brtsaifl ai^ 

wlwl ^iW, CT^JPTt^T »ifii&l, burrs ‘flip’s c*tc? 1 

^8 ^ R4Hm ^njA anrt^f^hPBt 

a1^ w’®ifl|^Ptw?r wr a^!r’P^t'T« ^ ^ «»tc^ I aif^ 

^if^^FlWBtR® bwtR "oiinjii 1^ aic'(i’a»i '9l<fi'9ji»i a^ 1 

«wrB »jH wlwii <ilRl'^ '»lH(.'^ WtPT, 

aT^TS^nl ■^SI R 9 II 3 ® ^ WT ^5JM ’iH^wils iil'ut^ w ^wk-q ^rt^ 
1^ *W 4<frll1tiM aPl^ to KVi\ I 

^ «iI4wl*( t 4 ^ ^ ato«r aR4««flii 'i»tcvirtn>i^ 4<bi3i(H<i ^ 

•WK '5|l'8M-il 1^a*r <iR^^K^*rt*F^’RWl>rf6f^W*Rr8FIlj|pt^1^C®^ I 

at®cati<Rr arat«f%r a^sf®, ^sacirtT, ^ af®rata aiw^niw ot c^iwt a^resr 
a^ltalHH BHJ aa^<b|^ii *iw wiaiMlI «l SB's 1 

diali^Hwir! ai1^ P&to, 'oi'^aania c^ 'siji'bt»iRt^a*i 

(OSHA) iflW NFPA require training for fire extinguisher -‘iW I^kfec* aw^ 4^Cii4 

awt«f% aPtwa a^ ^ ^ I 



























io 




’M^h < 


VPT^i 



•UHrtfrH, C*l$l*l| i'W kfH) Wl ^Wrf 1 


nlqti, Rrt*( ^.'•flR *ilv MlH 1 


«Ul4j^|i|, ^!Vllf^ METALS I 


inifiKR* m*m 1 


W>1« ¥Jfl? MJIW I 


^ Wi*im £|4l4uw 



WT 






'^Rj R41*i^ 1 vtcr^t*^ ^ 

1 ?I»T ft (WI) wW^, ctMIw 

ftfipv^v b)r4ii>ifl w ^’i^v 1 

\ 


i 

! 

wN ^ 

CTft ^ ^1W ^13(41. ^PPl W iWl 

^ iiw '^IWM mr 1 w|>i L'S 

ft« 'iftW OBW ^’viWrtswt^ 

irt^^*Bl%T^wnifr^npft trnwf 1 


1 

1 

mn¥ 

Wi*w ^piw ^wnft® ^ ww- wi 

^ ^ »fM<HI iM^lh «l WW iiw 1 

wn ^11^ (^ ft) tftyini w Bji, ^*Hi 
<ui^ ^hM Rftw ww, ft« ipw, 
^ *tll*l ^*49 IRff <tJl*i 4vl 

^tiRCf ftjtar 1 



1 

i 

cxife^MnT 

'ffthPHT wr ■il*f41 4mlvl'a ffl*i ft’ww 



yi«r '•iivM iMi Rpl^ R4l’j+1 


tl|ll|>l *^|ll IFU 

ffllR ftlRm, ^iPflftif i<l^ 

^1+IHI OTT ^y\ i^WHI #W ft 

itHI-n iMT 4^*16 Rtlw 1 


























1^ 


(.<p|I«?,: i'Sf srl^^filR hefted*) 'oilt’t, <^'a^lc®rj5] (t8^'t>, ^ 'oiI^ 

<>|^tsp«f ■f^^'^: 

#^ - c?r5 

# (?Rt -'f^ 

# 'S^C^Tt - %f 

(C 02 ) -?Tt^ 

# Halon - cw #f*t, 'sHW >flf«W>i RvflW^I 's\us\ ^^jt%aR 

6^1'tol '0|^<l<) I 








I (^ 1^ J11'»1J "^F 

O I C021% <lj<^^h '^F 

8 I C^FfST 1% 5l<P»l wl’^llil '^F 

(F I ^Sft <lHI?lf^<P #t 'Sfi^ t^^F 



8 I ^5(f^ <1j<l^vo RRjji ^ C®T^ I 

(t I ^ sj^Nt's'i (^ I 

5lH|Sifl4 : 

^ I 'a||<lRfI?s '»lc<l ’fl^H 'Wf ^B'SF 

ij. I ^ M’f't <li<l^ll< ^ I 



®.i ^?RiiOTr 

stiwifer 2t*lw w vlwtt Off ffac® ^ ^jffrl ^rlfl» fftw, oi|?r <n fftcw 

R*ihi I Pic» Pr8c»ii<i fw '8p*i *Rlt ! 

♦ '*It16?l •BR’^CTf'<l*PTffKBf^llO CffflT I 

♦ *111%, *|IPT, O ^ opff w»k*il *w<p|Rl flCB? W 

R»^f *iilC ^fiiiii oTiPt^^Ire I 

♦ ^ *IC< orUKt iS+aiMl salviMRff « PHiM'al^»i^ (m W5 

PT R^w ^6?IT I 

♦ ^lll& Klwfl bIflRw %lWOt CT^/Sl1*KOTflt'Sltl^1^ 

CWRRTiTMr I 

♦ "fsR «mi*ti fffcff '<t*nf»aiifl> (*iff f*rt>i?r >iKi Pi cfl ^jHt i 

♦ Ritff ctPr^iht I 

♦ wi?r*rR2iw“iii*11^cff6?iti 

♦ '<R=T ^ ^p® 2|Eff*f« ^Rji ^)8?l?r wHr*lt ^ sil»l ff?it i 

♦ nlwn ■H'Sluwl Rr^’o ■ffat, '^itt® CTftTtff^r i 

♦ ^HC*W ^JffT CffH ^*141 ^ ffiHRliS <«l|fft*l ^ 9)Rt?l ^IT I 

♦ *W«I ^c.»i ^ItefSTlCffI 

♦ ’<|sRfftE«Br niPT ^ ^ oMiPi^ ^rw=T 

OR*R5T ffCT Wpf ’WT ^PPT 1*1^ WHW'S) ffiff PW ffd fffTPlH WCOffW 

is*tBr^on5it I l%i% tiHH fficii »i'*^\ai 

oA^hi^ fflw ■»i'*^l 



ffef O.i : 





i8 


♦♦♦ '^c<llw), <p|(.J)<l ^@fsr 1^^'asr»i*q> <jR JifS<P'»ic<l <Ptll 

^ I <p|c«r<i ^fsi^ '0|<l«l'*(*i <P<lC'o ^ C’*ITIH ^Wo I 1^ 

OTQWl^ 1%^ ^ '^JeTt : 

❖ W C^st^ C5lf^ <lj<l^|t| ^5^ 'SJt^n f^fw ^ ^ ^ •>if^<(i'»l(.<l i£l^^ 

<IJ<I^N <P<lt^ <P<ll ^C?l(.^ t^-'^ I 

♦♦♦ Prf^O'iii 'siJt^prK »ic*Hlc<il’t^ •^h^iic'i ’Ivat's i 

♦♦♦ I^P&VS ^(.'S ^C<l t<PlC*il ^ C5jf^ <lJ<lRh R(.‘f‘1l<lRl '0|^<ll<l'1 

I 

♦♦♦ "5^ ttH (f^^tst FW ^vac's ^c<i I 

❖ IM <i)<nj,l5i <ptic's Tn«t5T splinters c*«tw i 

❖ <p<ic's 2 |c?il®r«i I 

♦♦♦ C^PiC'il ^ ^^ic<in>?,-iil?r 'siH’t C5lf»t^T ^ll'*p| <PC^l '31 •HJ I^ill’IVSt 



♦J* RFb'S ^C'S ^C<1 (TPR' C»lf“t^ »rMlcei<l "Sf^^ '3||C8^ t%- I 

♦♦♦ <P'sc*it] iil®1l<>lt) "STC*)! <pt]h 'st»i 3 ®ill^" <i3<i^h <pt]C's ^c<i I 

<♦ "^tw vil®TW C^TH^JK^^’lRs(>l'SI VQ C5lf»|5f ’ll^s(>|<l'»lc<l Ci^ ‘il'SR 

«tM 'oilcffih <5j<5'3^i I 


'O.'O ->i'!X^'s| I 


♦♦♦ Plumbers c^ c^’l^ Ri^ji ^tl^sc^s <11^^ ^ jiHc*^ plumbers 


C^ '>1C&'s*i : 

’tm< vfiwi’fiwt^: >\\o\*p\< wpr;^^, fFi&, gt^, 


♦♦♦ R<p|^ (7f^fi><p ^^c<p<i ■^'s<p «t1?st I 

♦♦♦ ’ftf^ "SM '^'Shj ^?,i£j»a|®f I 

❖ 'SJWT gt 'ally's I 

❖ ^tftgf^t^sf I 

❖ I 

♦♦♦ ■^«tt C5tr*f 'olhic'Sil I 

❖ ^®rsf ®Tl^ ^ gT gfM "5% I 

❖ 'Q <ian>iRi's ^1^) %:?r "^slw i 





i(t 



Plumbers j 

o wMlPi^i f^^RsT 1%?R ^s^rf I 

o 1^, WHMIS <s(^ MSDSs ^ \ 

o ^ (MSDSs), 

2tC?rtiSf%[ <|jf^»1v» »1<iw|a| (PPE) '8»hc'® ^ I 

O UPr, fi»®ll '8t|»i|, <iHh C5tC<Rr J];fi’p| *RTt I 

o ^ W^itw^Tt, »i«l<u ‘iR's <ii^l?i c»tw ’*^^a?l1? ^ ^ (?rat I 

O ^S^C?RI C*tH^ 

o^’iwf RtsM s>^(.n<i ^hl'9 ’lies i 

o ^sm ’Rsf® ^sitiwt ^ w, (?^ i£i^ 

'0|13Hj ^ ^*l3Tl?*f ^ I 

V9.8 ^>11^'* Ww 4|W 

'oiNlw^^ ■’R5ST ^ »i|^ -SR voi^^i^iH I Wf 

bsRti c.'spwi’S RR^ IR ^jajTRfef ^ I SlC^M^tw? '»NI?( ‘’^'j'a?l<P“R 

1»ic<p|c?i»i*’ ^ I 1»ic<p|c?i»i” ^5Rpra®t '9«c®i I ^51^ -q»*i^l'9*H 

um 'srtwr ^siiw M®r ?Nt ^ i 

Rlt«l>lc?l^” -C^ ^ ^ ^ I <£\'^ ^ ?t ^t^l?|5I ^”, 

^ ^ RpRPr^” I >£p^'^m?( tew” 








i. 2f«m sff’t : 





Cl. ^Tt’f: ^ ^ ’tfNn 


Wf; 


8. *rf^ : '0<IC»i<I 2ft?rtW%r ^R5ffT CffT-^5ft^ '8 (,eiC'»ei C<^; 

<t. ^ ^ (2n:?rt^ w^) I 

'b. ^eiCIC*^ Kl^ %T I^MI^ 'Q tj05^ (TTlf^^ Wf I 

‘I. ilt’f : T>1^ ^ I 

br. '0|^a| W '^*(! 1>HI^ <P<ll I 

5s>. ilT’f : %T 'S W ^*rr ^ I 

io. c^r-^sn^ c<i^ ^ i 


# (.’^•»t4^^^ R'RPl'l'^t^ : 

i. 2f*^ *rf*t : t&l<p|J) I 

Cl. 'S SihHN ^ I 

vs. vsvslil : <lN5pa^ vQ Rsc&'i'^^ '^<P®1 •^jlI^^lR 'Q tUf^v, -ii|?r R’flJ?, <P5ll I 

8. -5^ sn’f : 'S t<|iixf^«^ ^ C^ti:^ RjvoW^I ^ C»l^ 

<P1)I I 

(t. R>vsw<( ^?J»f ti\^ ^ I 

*1?^ : '»<l(.»i51 ^s5*t tH-^h *P5ll I 

'Q R>C&C*H<I ^ 'ailjl'iJ 'Q <P1'>1®1 

^rr’ttrm i 

b-. ^ m : wMHT, wm 'q «?rm ^rmtM i 

<5. ; R»ci>*i 'Q <iN 5PC.»<51 Will0*15] '5|^®i'^ ®rMlc.*il i 

io. : p|«ll<l 'Q i'sr C^ C^ I 

ii. Sff’f : I«VSW<1 caio-qlc's 'Q Rf^cv© '5 |r®i>i »ilc4^ sTf’ttWT I 

iCl. -IflH m : 'STTt^^^ I 

ivS. : 'o<lc*ii) <iIrw<i 'Q Rj'sw<i C*T^?iIc®i ?ros?r i'Sf (.<M '5 C^RTf I 

i8. ift’f : 'a|*ijHJ ^ wf I 

i(?. ^^3^ : <il''<l<p»i 'Q R»(.&t»i<i '^<p®i ®rMlc.*il R’RPt?, <P5il i 

ivb. * 'Q ^’TfM I 

iH. ifT’f : 'Q I 

ibr. '0|'3|n‘1 'S ^1^^ '51^8131 I 

ic9. 'S«iR<*t : C’ttSiT (,3i5h "Wt I s^lcin ^’l^r) 

^O. : -qslt^n ?lf^ ?t '8 W?llc«1’a <p|^*^l«1 C¥f& Wf I 

'^i. ‘il<pRs?*f *1?^ : <i|f^ v3 <P3|»^ ffrMlc»ll I 

'^'^. 'silR°'*l'osi : 31 <p<! 1 «p|Pft?|<| <p<|| I 







i. £|c«t(.5<] £f?tW CT ^lerfS ^SW <P<1(.'S 

'^. '5]^ ^wlw) C4iH ^^hc*i? 

o. '<p»i'a?|^‘^ Pic^lcii^’ <p|c.<p <ic®i? 

8. '<pi'd?l<p‘^ Pic«pic?i«i’ ^ wt ^? 

(t. ^ ^I‘i»i>t^t5i *rf’f 

'!s. ^ -‘Si ^fT’f 


i. <p|ci)<i f^^‘'1l'ic.*i -^wlco C^? 

vs. ‘<|>H^|<|>»f5f Pn<|>|(.i|^’ -v£l^ ^? 


UHlsjfl^ «t*t: 

i. ’*1^ <p|c«1<l 

'0. ?rtR^ ■^vs<P'oh^<^'^*^'^ I 
8 . 'o|lc«llt>*il I 

(J-. '<p*i^|<p<*tJT Pl(.<Pl(.^J^’ (il 



I 


f -v£l? *rf’f©'C«Tt^ ^|pl<p| fsf^ I 


'Js. I>IWlt?l*l’ S\ -lil? vs|P|<M ^ ^ I 





iv 


^wmr-s 

R^C*l ^|«i ^*1*1 « 

B.J ^i|Nl'* 



’5|»I^ 


WT 







'^'8p(/sP| 















'oltun 


•ttiflJirgM 














f6c»t*| 








8.^ Wirt fjtft iSfiOTfl I 

I 2prt*1®’V!^p&^'srS|^’5Jl5lSC5PT^si^^CB^^*IW*T8OTH ^1^*11® 1^?i*tC*t'*n^ *1<f|HI 
^'pR ^?tT ^ I ^ti?t?t, ^ Rl^ R4i'i 0*1^) ^it*(t-CT^ '^*t?Bf "sd^ 



f ’Sfl^ *I^1B| *llf% ^ 'BIHJHJ *lfi>l|C®l) ^iHT-ewBT ^tOT 

I 















ttWXt ^Jt*l^1c*q 

^<1^^ I 



CWrt ! Sf^im ^#r ’Tl^lSl’I^iC^ (^) "^Jl® l^fllK ^ ^ ^-PRIT ’^JlraPl^ -4 

M»H>I I 




wihw s ^ ii'SH'sm Titfli ^fBt, Titfli?r t»iM*i, GpPn <*1^ ^jiw fii2|c®t 

^PU5t3i^^t*ii*(«Pilii *i»il»lc|cHii whH I 

















( W ^ 'Hllll'B OTflIV ^l5Bf ’^I'fllC'H aiWW SpPfiT 

^ (Hinnmer) ^ I 


t 


n 


’5l*|ft‘: ^ *1^|Lfl R41H frfW*Pf^p^ff ’iftr filftw ^lH WIT ’51*1^ 

Wlt^ I flflJt 9^ *l1C*|fl ^ *ftHr I 



I «l4ai fl<il 'ai^flilcuH IWWPfl •li^H <31^ t»i(l?»ilPi1D -iW^RT 




V 


^'bPI^PI > (St^NllRl MW C>[W,^ JJIf'Blefl WldrflCHlfl «MJ WHi 


I 



^rfspr! ^1^, ^"iPr, l^t ^•jIIRh ’wotm/pctt csl^-4fl 

Wlt^ I 












^<0 



•((pt : bill's*! *rt«llH '•MJ *1^ I 



i *IHW»1W '*HWl'»lM ^tOT W ^1 4,11 I 



IHBfl! <flW 1 1^1%^ +c**1lwc^ WM*i cpf^-ifl wcja*i 






Sl5*Itflf% 1^1^ CTflflfik ^15*11% ^ CT'^I’T 

CiHw» z|uilw.*i' ’i’wlii I 











^lyil s iflW JUm*! ^ ^ ^1 ^ '*W*IWT ^ ^ ^S" 1I»1R4 

^ ^) V shaped angular 

^) I 




’•IWI411 S > 1 WWW yt'ftiM OTU»ran®?, wlwl 'fl|*l!m 

IRT 'aiMfl ^1^1 ^ I 



•niiisw gM! cflcn «iw cvtPit git^ TO •iftiFft ^ ^ CTwii^ ^ 

igl»i ^1 I 



e^aW * w iRT 












Tfl^ll* dW mR >tflD^ IRT (itffS|^ofi|) fltJf d&*l ^ I 



IMIrtrt • •flW ^0*11 "^R 'flW’*IWlHfl» (^ IHm '’IWR4 ^1^ +!>■* ^ 

^ TiWt Curve shaped ^ ^iWlR V shapped slotted-^ 1»tor c^ ^ 
c’lHwi 'sifsftta diCT wW^la) i 



•fliRf'a*r t ^ «rtinr *iift ^ ^^1*11 1 ^ ^-CTfflr’vtTO 



cwlSwi! oiflW^snwPM e^Mi fiih^^lfenr^anstM wwlSwi i 















R^H ^Iwt filwji *RPW t»il*l*ill5 ^ ^c.*i 2|N HIw *i»ni ’“(Hwi ^sf I 

WI ill^Rw CT>PTR*fK^^^, WUR 'B|*HR(.4 vltwn ^|H6 ^to»it ^ I **P1^ 
cs(R|sr« wltf^ slwPl'^ c^i ^<rRrt c^ 4diiSfl « ^mc^a *tc^ 

^ Wltf^ W ^POH tKnr ^it9^ ^ ^^SsiRT >111^1 e^ -snaj 

>w 41R ^ ^ ^ ^ ajf^itFRr *tCT^ <ripw ^ i ^ 

'sumth^ CSfW^RI^ 

^k«M a^f^ Epw fi'Htl^.i iSR^ spptrait ^ ^ I 

anrtBi% ^ n i1%«OTiCTt ^r«i^ ^ ^ ?iNri ric® a^oR 'vtfm 

'aigjal^W Rl<(ta® ^ ^BTI a^m ’lIS^ ’PTCIf ^llS® 

R^IbWfl I a^tSt ^rt»K (Standard type) 4® ^waif® ^ I 
Rl^ ^ ^RPR ^ioiHIRiw* RR^R Vfll RR I 'S|RR RPf^ a^OR R®IT ^RC*R 

<iai'1llw ^R^R ^9t CTC® *11CT I saiHll^ wRI Rt*i »)|Pi^w afwRRt W 

®lltpif^ tRif^R*T PT C*lt»|^ Rw PRIT^PIT ! 

'Rftwr®iaif%®''R5: 

(i) (Depreciation) 

(ii) W^R **R^ (Maintenance cost) 

(iii) q,Qw*H (Lubrication charges) 

(iv) ^hiR '<Rf (Fuel cost) 



(i) «l?rcRT'5|tcst'5i?g^- 

i I 2|t«tf^ ifN (Initial cost price) 

^ I ^ (Interest charges) 

vs I 'Q f^iRT (Excise taxes and control sales tax) 

8 I 1% (Insurance fee) 

(t I (.'>i3lw«r ( 3 ^ (Storage rent) 

(ii) 

i I SfNfw RRciil’t ^ (Initial investment cost) 

^ I ^ (Depreciation cost) 

vs I ^ ca^-al^ifo ^ (Major repair cost) 

8 I (Labour charges) 

<t I (Lubricant and fuel cost) 

'b I csi^l^ "^tw (Servicing repair charges) 

H I ^ (Overhead Expenditure) 

'^*111% (Selection of Equipments) : ^ ^ i ^ 

'olRj'Sevsl, ^ CSifiH ^ ^ 

I i£i<pfD sf'ij '^ra'^nf^ R^ii)»i <p<it'o R<i?i RwmI <p<iI i (.<1^*1- 

(i) £t^, '0)»ijh3 R^iihPi I 

(ii) Wf ^ (?rat ^ I 

Svoii C^OJf : 

i I 

I 

vs I 

8 I 
^ 1 

^ I w ’IR&R^p (Skilled operator) 

<\ I <U<l^VO Tfsrg 
V I £|C5I<1 ^vsjlR I 

<pic.'st5i (?r ^ ^ 'siRi<pi 1^ oiirf ^j=Tf: 

(i) "SI# (Earth excavation equipments): 

i I ^ I 

8iiPf5r«i1^ 

(ti ^1 







(ii) ’SJ11& (Earth moving equipment): 

i I WT^ft^ A I 
vs I 'Oljlcst'sl CvBtWm 

(iii) 'si#^?Wf^W*ttf^ (Earth compaction equipment) : 

i I ^ 

cj, I ^ 

vs I R^C.»<n5<P l5|i||$lV!9 

8 I voRc^lJl^ 

(iv) a(hNh Wllt^ (Hauling equipment): 

^ I Jal<p 

I 

vs I 
8 I 
(t I 

vb I 

(v) vStveh*? (Hoisting equipment): 1^*1 ^ 

^^11% ^ ^ c^nn Wf: 


i I ^ 

I CE^ 
vS I Cl>R»i 
8 I Ci£J»*i 
i. (.visRvjs CiH 
vs. »liS(.^vi5 C3H' 
(t, ®lR i||Sc^V!J 
‘t. CIH 


C5,. ^ ijl^C-^vb CSTKt^ C3R 
8. "STfS C3H' 

'Js. ’Ijl'iJj? Ci£J>'i 
br. C3H 


(vi) ®llf^ : <p|c«fg 2 lc?ii®t^?|vo|<i ^ 1 

RR»n 2l^ valPl^l CPraf^CelT : 


i. c^nsn^sjii^i ’tt^ ’tt^ 

vs. 'sitl^’tl^ 8. ’tl^ 

(t. CW ‘'1M •b. (Spf 








(5I11(1fl"WW 1^ 13|C*I# ^ ^jH) 4^ 

CT n>H ^ ’^, *l 1 ll^ « Plwi^) ^Pl"H ^ I slrflfr 

IW^l+JW '♦tliW t*iiHi*i RIB'S w 'SWlt'ofttwi 

Wl 



vt^j!^ rtfl^l t ^<|»W ■'llultn TpT 
^ fbrmwaikiTlf*ir^TOiCT settles 



■^’^flflT I ftPW chainsaws ^ ^ « 4|Vfl%+ *IT<RI ^fCca «nw i ffraR ^ CTCTW 

'SW »l^ ^j&t, Sl®ff 'el-frf rtW^ '^^9 *tWciRr ^ ^ w, 

’a:HP^(Nl 'i|tS(^ ^ I 
















iflWT PlCB «HICf« I* ^(ISlfl ^IW ^ I 






IS^PT'^fSlf < PMIPI^ 1fl% liffflt 4|CTW% ^IPPR ^ ’■llfli 

I 
















CS|PR ^ Wtlf^ 

(IVactor): 

i I 'a|i>|a(\sr| v^PltVS l>«ltDC«1 I 

’^, I c,'BiBti<i ^iwi ^ic®M ^1 ^ I 

vs I c^%?r I 

8 I 4BT^v»|^ <MC's^ I 

<t I I tira ^suTw»t»r cbts^I^ 'e®R 

<llt?r I 

^flc^bWi) (Bull-dozer): 

i I -i*lC«»ierlM<l mM m\'^V W?»r TOW ^ ^ 7p»|^ 

^^1 I 

^ 1^ ^«rra ^ift f^Pi*ic<p '^Ncni c?!^® <TC5 i i 

« I ^tCW tiRl ^l^v®*! ^5?1? ^ I 

8 I CTlff-Btsj®! *nilt»ll ^ ^1, *ltC^ 1^^v|?,*)ic^ 'Ol^ ^vojlPt ^Icet ^j^^vs 

^5ll I 

(Scraper): 

i I 'SIlf& ^Iter I Jltera'^IW’T?^'^31® I 

I <iRI '4l<ll Vlfi> ^1^1, '1^'®^ ^<il *ll?l I 

'8 I ’fNRi 'a(*ijhj ^lS»i ■^*f|^c*ilc'9 Ci'Brlf.n (.ic*i C*T'fl?rl^ 'e?*ij ^1 I 

Pl»1 HttJBvb (Sheep's footed roller) : 

i I wHI<i wPl ^rlH I 

^ I "Sllt^ WtCSTi?I ■^sW liJ?’ItOM nit^ 

■pKR® ’fti?r I 

« I ■^SW Oflvslil ^MOva I 














<0^ 




(Drag line) * 

^ I ^cw inN "iiVi ^ ^ I 

^ I ^ <I*H, ^'*l^5tET Hl*l^ *||I5 ▼St'a IH C*lPl*r CflPr^*tWl% I 
® I ^R> '0V4, Ifl ^lIC ^fli| ^rtfl I 


8.e1^2|-^Hi ^aiHra *11411 

2W*rM^ W i 

>. *11^ ^ 

®. ^tPr 

8. PlCT^ 

It, cm 

ft. w 


v.^ 


io, csitwl^ 


i^. 'aUlflRRlIlCm mitl/fltH1*1l 


>8,1!|H*|»| 1 












'O'S 




i I £|^?rt^f%f ^jl^ '^fprs'c®!! # # ? 

^ I S(.'8h<P ^ C®T«f I 

vs I RR>S| £|^ ^>lh'0 C®T^ I 

8 I RRjfi 21^1^ 's|Pi<p| 1^ I 

(^ I t^®t "siMsrN (?f c5}f»tiT <ij<i^H ^ ^ ^»tw?r ^ (?p*J i 

'b I "sHf^ ■^f^’Ttf^'C'Tt ^ ? 

^ I ^? 

i I '^?Jl£J»^ Ri'9|)<lCa|pH^? 

^ I «£^c5v! 9 whlw^l ■#? 

'3 I ‘il^'i ^ '8f»ij <ij<i^|<i <mI 

8 I -S[«icv!sl'Sfl<i (Bull-dozer) ^ #1? 

<t I (Tractor) <IJ<I^N ^gjRj^r©^ # #? 

'Jj I 'ol^bl Rc®! ^R&l®i*il ^ ^ ^Ni ^ Re's ^? 

^ I R>)K i^Hv ^l®iNI®i <p|(.®t C*l ^<p®i esrf*!^ ^ ^I ^ 

I 

I RsTm ^ ^ c^t®il<i •^kRp^ wf^? 

'3 I R^®1 CT esrf^ (?r©wl^ ^ I 



- <t 

^ fror 2pFt?r Pi^^H ^Hlnh, 's«p|(.*^l *rwc?i?r '*irt?r '^5c?r i 

I^<P5i IVilt**) 'vl'®r I *il1w'Si 'oj|<i®l<ph ’«i*i<i'q^(.<p ^ «i(.'i i 



^'SItfN : 




(Si02) 

55% 

^5|J1^ (A1203) 

30% 

^srt^israfl^ (Fe203) 

8% 

>IJl»1wRifl (MgO) 

5% 

^ (CaO) 

1% 

'25R 

1% 

C5# 

100% 


^tBn »iin» ’suPljlll^i?) SB»lKh»ia|^: 

^ 'a(I«R'a> "S^ 

❖ »R«f @tl'ol?( 

^ ’oii«m*i f^?il^'5c.'»i5i 








C'.o ^ iii%! 



Mining Storage ^iz:« Rtducdon £cr««rHng 


Storage 
and Shipping 



Ffcnng 

and Cooling 



Drying 


F^omiiing 
and Cutting 


T JL' 


■ 11 ■ 

:ng V 

4 


Coating or Glazing 


i) a»(h *iilt WlsM «^lui^ I 



fl) '■I'yi'U •*iWM >niwiw iCft ww ^111 I 











a) -^Ibfi w^f|«l 1 


! 

1 — 

ir^ 

r 
r. 




s 


’■‘' “ ■ “"II 1 ^ . -- ■ ' 


miT» 

PBlIiiiiijitw 

■ ^ ‘^rii . 

iiaiiiiiiii ■:. i ..(. 

Jli/^HUli,«nE-.lUc.^ Lt i '=:>.:=l^ 
















^pgp™^ 






- —^- ‘"^^SShh- 












vSbr 




■ 21^1^, - 


i) 2f«m Gftf^ ^ ^) flik G3f^ ^ 

vS) '^'ol?| CSiRil ^ 8) f^<pv!9 ■^ITsrf ^ 

^ e|%^ : S'QVIthC’f ^117 ^ ^ ^ 2f^ (21% 

^ I iil'9c«llc<P <P<ltsi I i£l'S(.«llt'0 ^ ■'it’t ^ I ^8 

^11%© ^§f^ %r '0^ 'QWj^ i£i^ c^ ’tif^ (2n^®f w ^ I c^'t^T^n ^ ifi^^ 

*iNIcsiI I "^ift ifl (2lf^ ^ <ij<i^N wf I (?l^ - %f, <p|si'»l'iX 

^^ojtf^ %n:®t? ^ ^ ^ ^ ^ ^ I 

2t^ el%^ P|j|Pll^^-^Pl^J>IV,^ *\m : 

• 2f«t^ (2l% ^ ^ I 

• '»IC« 1 l^tvs| C’Ttv^ ^ I 

• Ri'5'f« %?f 'olhi'® <P5icsi I 

• lii'^sf^ ^ ’«tl^ '0(<i'3j_k c?i^^ i^i^r ^ %?f T "sf^ '^5^ 'SAb^ 

i f^8 W«1C«1 ^ I 

• ^ %?f "Bil^ %?r ^W'si ’tiw^rM' <5'^ic«ii I 

• 2l«l^ (21% "srt^ X 8.5-” X ^.‘\(?” I 

• 2i«m (21% c^8 ^ ’n%s v§%?r ^ i(t% ’t%H ’tiR 

C*f 1 ^®f <PW I 


(2l% ^ ^ ®ft% ^ 2l«l^ (2l% "sn;^ I W % 'Q 

'sPTNrot (?Ht ^ ’TIR (2fm®f W 2im ^^7o I (21% ^ ^®1^ 

<p<]l I f^^rW ^ (i) (2lf^ ^^(.<P ^5(1^ <PCH Re'S I 

11% (2l%^%1^[f^^5^H8^: 

• ^5^%^ 2l«i^ (21% ^5tM c’ti^st^i^ «in:^ w 'fi^ c#r «itw i 

• 'Ofl'efl'O <p<ic«1 I 

• ^8 ’Ilife's v§f^ lil? 'Q®n?ra ■^wlw> lil? C^ ’flR (2l1^®f ^ I 

• esusi c<p«ih ■*!% (90 ^irf I 

• i<i^ 'o(i<p|'g 'o(i«^R 1%^ «prsrl^ ^ W5j^®f I 

'^'s)«( G3% ^ • '^l (2l% ^ C’ftvBt ■5}8Tft?f ■*1^ I 2l*fH t^f*fiT - 

i£)'8'CeTf I ifl'Q'CeTl £K®f ^®t1i2Fl^ I C^f% WCifl^ 

iil'Q'C®Tl^ - 'oil'^R %> ^ I lil ®n% ^ ^5t^®f <lj<l«^h ^ I 





'Oh 



• c«c^ '^inr <£(^ <ft55i<f ^ «ltc^ I 

• 'o(NI'® I 

• ^jW?r ^PRl^ I 

• -5.8 ’iiRt'o I«I^(,« <f|? 'a«tc.*ni -^wIdo ^,(f% (£|^ e^ *rt1^C*tW?»^*ft I 

Pl^w (^Ril ! '0('®jl^^ C*t|\!?1 ^C®1 ^(W ^wJn S'8^ ^ I CSlRn ^ 4*11> iSJWJ^I 

’©'tt^ 2lt« ^ cfr«tt ^ I *«i'©iPit (?*nii1ir ^^ssJapcS^ 

«j 15 Id's ii|©M 'S ^5^ I 



PERFORATED BRICKS RADIAL BRICKS, ARCH BRICK^ 


I 


I 


''J; i 1 ^ , ! . 


I 


SPECIAL BRICKS, SPECIAL 
SHAPE BRICKS, PURPOSE- 
MADE BRICKS ( 


I 


' I 


/ c 


(t.'b *ll5vW 

i" i” \S" 

1^ X <10 1^) I ^5(1^ ^ ^5|tc^ ^ ^ ^RP5C?r 

io X <? X o ('^tt'oftf^X i'^.ef^X I 


















to 






0 




"Pf. <fl*r. “Ilift: 
i" i" ^ 

^*^^. . <*T. 

44. ft. 44. 

io" X 4^ X »" 

44. 04. 44. 4*1%: 

PP X > w ftp X ^ ftp 

/~- ? 

-rJ 

Pi. fipr. 

»^x«fX^g 

ilW, CV, 

iko XX >D Pf^ 

44. ft. 44. 4<ftj 
y y #■ 

44, 04, 44. *141^1 

^oo PP X koo PP X boo PP 


’ivv X'iJl1*^*n 'iH'Bfl oil* '■iwiiiCTi R41ei Ws ^i ai i 

♦ *llWii^ w I 

♦ ^iiim^*iw *iy 440(4iHitWi»fl»ij*i <(iw i 

♦ ^ >fl*i!i l%|iiKfl iww till!! ^<pii flPr *iim‘ oiw i 

♦ •ilRw 1%Au flNw •ilifl’iw Hiftfl •ili^'tfH w '*Tt i 

♦ Wj *Ffcfl» *ii^iii ^ -p I 

♦ WJ "MDlfl *lfi»lrt ^#16 ^ tflft I 

♦ 04*1 CTft C*ll?t^’^ I 

uiwfl! 4iuwsw*i^0irt, 'SBR, rtw liwt cflw^ 4iitinj, *r*t UPfti, 

*f*t fl vitijwl '■flWl*H» SjftnilPff ifllfli *1^ C<IW ’Wt’^lW I ^ICHT^IWH 

w *l5nf "^iwr'*iW’il*f *TWBi 14IW 0Gi ^OTpr ^ I *H *iwt 0ii &iPttF 
I »HI4H R*|B| •lilwf I 4fl|4lB «|D*H R^fll RC|| '■flffTlHl 
I 













i. fror ^jC6^ '^sc^Stf^ Wf I ^SfiTT 

^ %>jt<| (?Wf ^ I >i|to ^iR^Sf ^5]^ 2ft?it?t ^ ^ I 

CoISS (?^ C^ 2lc?ll®fi I (7i^ C5W ^ ^ I ^C5? ■*!% ’ifN^ 

I i£i^ i£i^ ^c5?r '^5c^s|f5i« c^ ■^, i£i'^^ i£i^ aih^ '5j=Tf ^c5?r 

C^ I 

^yplww«1 05^ : '0|jM<Ml^i) ’tf^'t ^ ^ Wf ^ I 

<p|(,®t<| w^ •spf^<p<l I xil^lC'^l'SI 'Olljq'ol c*2|t^ <Ttf^ f^, ^«f <||^W K®T ^fR’T I ‘i)'^ 

^ ^ ^yrtiiTc& ^ ^ Mt ^ <)»c.ii‘^fi5 cj,8 ^ ntte ^ ^ i 

i£l^ ^|?||C'© ^ I ^ ^ci6^ vssTft^ C»C^ 'GCS vs)^c®1 

I WI? io% (71^ ^ I lil? C^ 

<IJ<I^I<I ^ I 

'5. ’ilR (.*IN*1 '*f*('8| : ^ ’ttR C*l1^®t (7f6T^ WW «T<pR I C^f^ C*rt^®f ^<1(.®1 

(TT ^ ^ I ifl? ^ 2f«rw '8^ (?^ ^ I ’llte ^J,8 ^ 

■gf^ I ’ItR C5tt^ ^ ^ ^5ft^ 'olc'll'olw 'QW^ 

I C5®ff ^jcS^ 'Q^ 'Qigfsf f^^?rM' ^<i(.«i ^jc6?r c*tifw ’tif^ 'Qisfir ^irt 

^1c<l I C*llR^ ’ttf^ 'Q^ 'Q'^'il '8®tc*i<l '0|^'©l^ o.'^o ii|? C^1% ^C'® ^I'SIW ^ I 

’ftf^ C*l^«r Wot ^o% ’T# SR'WtJ I 

8. ^I'^'w*! *ifM: ^ ^ ^ c^tt?ttf%i ^stm®t 2n:?nt:’t ■?# c^tt?tr ctp«iiHi 

^ ^ '0kc=1 ^ 'OtM I 

(t. ^llS® : '^vs ^ c5t^ I '?lfw '*t^ '€t^ 

^ ^0l^ ^^5? 'QffTQ'^f ^otM ^ Rwfb'o ^ I ^ ^ ^ Wft T^’f ^ ^ ^ ^0l^ 

5[<ll(,vo '55^ ^ '»lc«ll I 

'b. ^ ^1? ^ ^ "SlttstT C^n?tf ^ ^|voei|'»|c«q '5e#t ^ 'e'C^, 

(.'O'ow<) 1[% «tk^ , 'o|;^c®1 ^ ^5tM I 



8^ 




- (t 


^T?!^ «|*f: 

i I 

^ I W? 

vS I 21 <pN? 

8 I f^tW^ftSTt GJlf^^'^? 

a I 2f^ G!|R<i ^ <ic.«i? 

'b I (23% ^? 

<\ I 'o'ol?| (23% ^ ?^®T? 

^ I "snl^ 

vs I b C5i%s "sn^ (?r«f I 

(t I R'®l?i (23% (?T*f I 

'i> I 'o'ol?i (23% t^f*f§Pi^ (?H I 

H I C^sspi^ C5T^ I 

«l*f: 

i I 'S'ttQ't 'QTO (?N I 
^ I ^H'spi'si <pI<'hPi (?r«f I 

vs I (23f^tf^’t ^ I 



JdffaC'® m I 'siH^'flillerR'a ^ '5(|^ 'ail-fl^C'o 

{JNt^l g|^to1^^^i1^'Q CStW ^ •IT^r ^ I <?jHl«jr» 

I I ^w*T 2ppRr ^ I 



^K»i1cicH<i 'B^ « ^«r^l^ca 2fp *lR^lc«( csrfBt ^ I csj^, 

*IT«?IT W( I Pic*ic5n C5lf&f I CsrfSt -ql^c'® I 

Pic*ic5<i « 'SHj csripBT ^ ^-'^\9)iil<5 cspitw ^ I W ^ ?i1>i5l«m 

i1^^<8fisi '«Hii'B^'?ii?^iOT»nc’f I ^l^gpFi?, w - 

i I ^1*1 
^ I ^1*1 
«I 

<».« A\^ I 

Sl^ra-f fftW 2|W »m 1»|R R»fl*t ^ I <«(*|v^ 

pph- 

^ I ^I*t 1 'Q *l1*R**lt 
^ I 

«I I 




88 




cdR R'ol’l I 

(^) 2ft*lr5t^5|^Plft'^1^ R'oM : 

^ I 'sti'slii ^ I ii|'©'C®Tf ^ I 

'Q 'ol'ijHi i '£\ ^s?1#Tf ^ 

I>l®l,Rc'0 C^ '<IJ<IR|<1 <P'SIC'0 I i£l ^ Tpj^ RtJIW ’SR^Tf 'S '^<[3^5 

<ij<irI<i ^<iI I '^1^ "spi®!!^ «t»ij Rc.“1^ I 

I ^1^: ‘^1 Sri's)ii <r|i^5i 'o((.»i<p'5| ^rW '^1'^° ^1^1^ "Spin's cs^l'G I 

31W^ ^ ^ I ^ «Mg|'Srl'© 'Q ’It^TJt 

■?It?r I 3l'Q'C«D C^ 3)'^^ dI'^Rc'o f^®t (2l?f I 

<rlRi 'Spin's 'oii'aswir <p|c®t<i sr*ij 31'Qc®il Rc**!^ ^’Ic<il^ I 'sc<i "spin's 

'3||<p|wti "spi^ 'Q <ij<i^|<i ^ ^ I 

« I : ^^CJ3'a C^ "ST^ '£i^% C’lKl^t^ I 'fl'QcsilC's #^t*ll 'Q =T^ 

i 'ii'Q'c®D f^^®t ’ftf^ c*n^®f (?Rf R^®t 

(,eih|;£l>|'3 I li) «||i^ RsflC®) <l3<IRh ^ <P<)IR C??f I 

(^) 'S(|4|<| 'oi^«ii5) <^l«j,(.<i» 1^ ei^c®^ <^\ <iR i"^- 

i l15lf^^ : (£1^ ell's) ij ^ i'b (i£l. li)^. 1^. (£l'Sf) dI'^Rc's &hc«1 C4lc«il ^ I ^ 

I er|'s)?| ^ (i£|. 1^. '£|’sr) dI'^Rc's i>|eic«1 C<Plc*il ^ I 35 

Sri's)?! <p|csr?i "SReTt '2^ 'Sf^lJ I 

« I CsrfBt : 31 Sri's)?! 8 (3). 31Tf. -jt. 31'Sf) i>|<^Rc'S Dhcsi 

Iff I 3) erl's)?! '^?|aFC5^ «pR*i 3|1^t5f& R,C'^c<! C^ I 

'b.^ ^l«a?i '«*tT^ I 

jjrj^'sl 'Q'ft^ 'ail<r»l?i '^H(.<j» JfM'ff 2fgH i W •^•^I'sl 'Q't^ w 

31^^ ^ ^ «®lt^ w c#t ^ I '8^11^ 3]^ ^’lR<f>jM 

<P?ll I '0||C»lR<Ph 2r*lt®f dHR 8 '^°, V'^°, i'b '^V,, 'Do »f?,, <?0 '8 ioo »f?, 31 '0|<IC‘^(,<l?l ^^'^'s 

"•t^s^ ^fi:^ >ivi)l(:<i> ioo ’ft^irf "^nTr ^stf;^ ’S'tt^ ^ i 

^*lPf i.fl- ;^.00 31^^ C5lf6t 'Q'll^ C^.OO 31^ ^ 9!^ I 

<!j<l^'s JJ^^vsl '©eff^ ^ 'S "^TT I 





'b.'b I 

i I t^'f ^ <ij<)4i!'o ^ I 

^ 1^, Tgff^, ^ '0<llt5<l ^ «1j<1i!!'0 ^ I 

O I ^ <1J<142!'S ^ I 

8 I '»<l|y5<l ^ <lj<I^N Wf ^ I 

<? I '»l'?><p|c^ <13<148,h I 

'h I CT (,^lc*^l 2|^1^ %5tf^ ’5P(®rt «t»ij <ij<i^l<i <P5il I 

b- I t^ofe ^ ^ I 

c9 I R^Pl'il'^ <ll'®l<l <l»l(.«t <||'^ <I3<|^I<1 <P<ll I 






8'3s 


i 12|t®tJ^ ^5iapjift <jl«a,c<p ws 'otcsf ^ "^riTf? 

^ I ww? ^si^prtft <]i'^(.«p w «tc*t "^p 

O I 

8 I #t ^ ? 

(P I '#t '#t ? 

'!s I '^1^ ^? 

^ I 1%'*!? 

I '^■^'s|<| '©eft^s "^p 

«I '5rro?r ^sjspiift w ^ c®r«(p 

8 I 2H<1r»t ^siapnft ^ ^ C«T«fP 

«l»f: 

i I <ii«i(.<p w «ti*t 'ot’t "^riTf I 

I <\\^ <ij<irI^] W2pr^ C®T^ I 



'PBflf-n 


\A 'Wtl 

IWW ^ItiM ^S•tl*fR PlCT^! I ^IWI 1'«M >lWPllft PlCTCfel wltH^ 

1fVflICWT 'fl^PT wral*! fl4)»i I rtffrolOTI HHn^R 

*IW?11*hS 21^ PlW^i ^BR I C*riBwOlW ftoi^ ^ ^ I PlOH^» 

Cttf^ *WI<I ^QOft 4ll«ll3|imi « ^JWl!|ftlW ^ »H4Pl'i ^WIW 

«ll^« <Pfl| ^ I 



ISilf M i Pl(*|ft 


%*IWf < c4PM*l 

c*l|l*^}|9 PlPl^ d^hw ^ ^v\n ^lohh ^ ^ i ^- 

»^Fwftiw « 'ijwwPisw rtM ott- ^ 

(^ ^im mill PPw, «iiqj3|5Ttt wflim OTPT- c^, ^ 

*ll'8lfl iJMJfl 'BW'^ I 

Piun* ap(1=i»^ wlt<l Rw ^ I 





8b- 






i 1^1^ <pj|eip|^j|a| PlPlC*?^.(f-0% 



(t I >lHt4p'i3. V5% 


(t I >lHt4p'i3.v5% 

'll I . ^7o 


vS’ihlc'W 'slPi^l: 


^ I ^PJNPi^jN 'aiSlip's.'b'S% 

O I . 

8 I H% 

(t I ^5il?ra^ .'S% 

'b I \7o 

<\ I 'Q i% 




£fm 'Jsvs% ^ I <l>jMf>i4J|v| f>iRl(:<l»l3 'Q <l>jHf>|i| ^Jl'^fviw'G 
I 2 pn?®t 'Q ■*!% RiRc<J I 


^ I 15|f^ : PlWt*^ 2fm ^ I (ir&t '5??^ ^’|f^R)t's ^-<l>jMf>iy|v| fJlPlWlJ '6 

I Piwc^^i ■*!% '^f% ■^»c?r I 


«I £fm ^7o «ttt^ I ‘il'ST ’tk:^ '^5fk;?r ciiir 

1ksTC^ 'alHjhJ ^11% ^ W I ‘il'St f>ICV|t^< >Sf5rf6Wst vplfw ^ I 

'Oftf^^ f^C»l•!>(,<? <PC<I I 


^ c<i?r I 


(t I '0||il<]*i 'oi^^vs : Plt»l(.^<l 2t1?f '07o I PlC»IC^<l <p|I^»ij 'Q ■*!% '^5^^ I PlC»l(.^<l 

UK '8 W I ^5Il¥^ StJbvsIt’f 'Q ^ i1l>j|?lf^«^ 

t^f3Rim "snwf tit 'ii^(fk=Ttw^pnt^ ’tkr ^ m ^ 'q 















8 ^ 




’tl^vblW I 


i£l^ 8% I Hf’t^ 

W I 


*1 I ^TIT ^^fbvo I ^ortf^ 

I 


VI i% ^TiT I t^fcsn?^ (?r 

C‘^|\»lc«i<] ^ 'ill'^'s ^ I ^srtfw 1^*^ CsTKfSFl^ I 

‘i.'o «*it«*r 'Q 'QBR 


2t1^ ^*n^'t^ iicj, <11^ ^smr c-o c^ «tiw i ^mrs^ 

^A<t ^ o.o'S(?8 I 

C’IIIJ^jI'O Pio^ttv^l 2|^P1^ O'O't : 



CfilRC'oil 

H _fNVi. 

«n*J 


i 


f>iRlWi5 i£|^ (rH 
«1U^ w ^w?f ■*rf^ <tl?r 1 

w(;<Mwl rTrirR <i»«i]al<)»*R 
m^Si RJR^ ^ ^ 1 
(7RR- Rlf%, C<t5C5j%, 

1 


2lf%C^*RS 

b-% lil? ^ 1 

^l®1wS^'8» "STtl^ Rt Rife'S) 
R|C*1, (?KRR <P’»j5|<pRR 

1 

v5 

;^vs ■*!% 


t 

WW '0|C»i<P RT^ 1 SIr <Pjl«1Mijl»l 

f>iPiwi5 c^ 1 

g^ <p|c«t<] ^RT1 aM 
lilt 

RR^'^Rf'^R I 

8 

’??r©t%r 



51r <pji®iPi?ji»i kiRi(,<pi5 ^ 

<PjHPl?j|^ ^lc<P 1 

RRlt, iRRR WR 1 
Rf ^ ^5R?RS 

RCR 1 

'eit’t <? 

2lf%C^»RS 

W W /-s W 


Sr '<PJI®1P1?||^ ii]<^RC*il5 '0|^J'» 
fl-% ^ ^ 1 

^t®iwc^^i c^r^ltw 

(Rf^, CRRITR lilt 1RW^ 
<p^il I 





C^ <P3hK1ilN iil^Rt»1^ C^PTW 

CRtR^^ ^RJ RR5R ^ 

Rt, RJt’1ClPl?ll»l '0|C'3<P ^ 

1 

1 ifiSt SltR-i 1 































(to 





H.8 Rr»5| 2|^l?r »TTsr 'Q <i3<i^h i 

C7f -sn:*)! <lj<I^M ^^5^ PlWC^^I ^ ^ ^51^^ iflTtW ^ I 

(?nH- ^ f>it»ic^ti RQj»»iit<i> w^ 'Q^st??^ >>.(t% <i>ii«if>i?ii>i 

(.sphl^yj I Picai^ ^rtwrf ■5;?f I 


lilTt^ f^-t®lf^ ^(.‘*f‘*U *^<ll : 

* ’Ttf^ '©'ttQ't Jf^fl^T '^sC?f I 

* <p|(.<li^(.<llRhoT ^Ri *^(.<1 I 

* ^<[3PCS^ 'S^lf^'^'sl ^ ^jC?f I 

* <plJ*i 'S STS^l'U ij»vsvo<i I 

* iSf^rl^ "sr^ <P< 1 (,' 0 'Q SlCilietri <ij<irI<i ^ I 

* <Pif^»|j I 

* ’Ttf^ PlWC^<l i>l<l[^C<P C^ I 

* Stall's ^TSRI ^^(.<Pii>'iv5Pf I 
*^£fiTt^W I 


2 Ffm W I 




* ’Ttf^ (.<il'8tc.*i'?i I 


•\.(t 

f>it>lfiJ<l ^ ’Tfe ’tf^ f^’f: 

i I Pl(.a3C‘^5<I ^ W "TH <Pl«1CI> ^ ^snc^ I 

^ I ^ '0||S3^(.®151 "SH^^ f^t«T ^ 'a||i)|(.«ll ’SJ^^T 'S|«^C.ei Picai^ I 

'© I PlWtJ ^if^C'o C^ ^ 'oll^lC'll TJlTf, vs|^C«1 ^ 

I 

8 I Plt.aiC'V^l 1%^ l^f^Cil t^t«T 'alC'sil PlCa^^ 'Ol^'^vo | 

(t I '§WT "sril^ ^ «iiwT "snl^ ’tr^Tit "^itw i 

'b I m CtJ^ il8 ^ ’frf^ ^ 

^ Piw^ I 









i I #? 

'S I C‘^l'iJeijl'6 Picai^ <f>lt>l>lM 

8 I 'q|il'®*i w? 

'b I C’tf^nt® Pic»ic^<i Jill'S(•'»'^ I 

H I PlWC*^ <P<ll ? 

V I C^l'CTeijI'S Pl(.*<^ 2|^l^? 

^ I Pi(.»i(.^5i 'srt^ c®r*t I 

I C’ff^iTl^ W 4'1 i> 15(M <)j<l^l^l ^ ^ (?T»f I 

vs I 'o(j|^ Rsilw^i <p<il '^? 

8 I ’fer '©ll^<p| C®H I 

(t I C’ll'iJ'ijI’® 'al>il?iR<p ’fcf ^ 'Q ^‘^Inlci’a ^lf^<p| i 

b I C’li'S'iji'a Pic»i(,‘^><i C®r*f I 

H I C^l'GeijI'* Pl(.a|(.^51 <l)<1Rh (?r*t I 

«t?f: 

i I Pl(.a|(.‘V51 <Pl4'l<lPl C«T<t I 

^ I C’ffS^n^ Piwc^-si 2|*Pl'5ic'»i, '8 csT<f I 



^ (Lime) ■mft'a « ^uft ^1*1^1^ "p ftpw 

'ifiilew I <ali ■’INfil^ *l*n^ I 



ftai Vpi: "pr 


is^ ^wjIRh "siOTt flMt ^PRT Sf*rt*r^^ I Wjt W. ^aicH 

n1-ilwR^ fllUwiln WT ^rtPllN (Quidclime) 

^ I *1# >K(wl^ ftfiFSW ilWCT ^ftjDFdiT (Hydrated 

lime) *lR*lv ^ I 'sifH '♦iWPftiln ^«iJ 9 &^\ RBji rtW»T^5p««^^VIlR» 

I 4l|t>uq flRtw Rl^f'WI £JH1»1'*| ffWffitW C*1|I|^|(H| ^ I 

Wwfll « ft-itW CIW^T ^'SJlPl I "PWI?! 

^1^ "P ^wfi ^ I 


^ 1^:- 
(Fat lime) 

^ (Hydrauliclime) 

'Q. Stl^f^ (Natural lime) 












(M 


br.S 

'0*ft®*t <P(.n, WSH' - 

i. ■g^'5’ft^'f 

'^. g(.*1<l <pp|<p$i*f 

'S. ■gC'RI ^f^riSwsT 

8.-^^(?fm 

<t. '&'1<P'®I 

^lc»lt PltJI ^1 ^iPlt :- 

♦> ■g^ i^leTtRI 

♦♦♦ ■g^*tNt<Rf "gpr (t% C^ ^l<pc<i ^ I 

❖ gs^<it«i?r©(.«ii(.<p ^ c’ll^lc'o ^ I 

❖ ^ «n^ I 

♦♦♦ ^RjCSF ^ll^(.<llI^'o <P51C<I I 

♦♦♦ ’llR(.'ai5^%f I 

♦♦♦ I 

♦♦♦ ^t®r "g^ (fo ^ i>l=il^ Rcii i>l®il <il(.<i I 

PijjPlR^ <pi(.«t "glT <I)<1R|'!1 <P51| '5^ 1'^: 

i. g«i«p|c.>l51 

eTl^ "^tCSf 

«. %af% ?rr^^ -iq^’smerrtsfe 
8, PlW^ Jl^l^tvs 
(?. 

'b. 1^(.5I<1 ^IblWM R.C'^W 

V. 

io. 2t?Pl^ '^‘T^VsRtVo 

ii. ^ ’^Rwc'o ’^RsrRi'Si 

‘'tlf^ 'oit^lCl ^'sjlfii I 



^8 




- V 


i I 

^ I "gp^ ? 

'0 I "g^ <P's £t^t^ ^? 

^ I g[i?^ ®'t1«®f«1% (?T^? 

'll I gw '!||^I?|R'‘P ^ <1C?)C^? 

i I gw^ <ij<igl^ c^sarowft ^? 



1^'9sr 'SMum ♦H'oti ^ ^ i 4<OTt 'aiftiwM ^i^ctipi ^raij^s^iiPt, 

»i^ct1cH »il*i^p|^,v«iic*f ^l4R^ «iPic««i *i^c*t ^l4Wl«ipr 'o(^nli ^C91 
W CTtBRt \3*I|H| ^ ^ ^(t^ 

'*11+13+ ^ I CT '*11+13+ Plw prli(t •il's»M+ S*llni lBvlt*PT +?it ^ Pi1^!j?i 

^n+RI+w^ I 


Iron 

Blast 

Pig iron -“> 

Wrought Iron 

Furnance 

Ore 


Bessemer Process ^ 


Add Opan Hurth ProeMS j 


Basic Open Hearth Process 


steel 


Pll^ '*11+13+ d^H+ Hlsfr I <^- 
> I wj*ill»l^ (Fe203) 

^ I (2Fe203,3H20) 

«I TUHpfW (Fe304) 

8 i^ltel?rt^(Fe2C03) 
e I *11^dl(6»1 (Fe2S2) 

HA 

>. T»Wit PIW (Cast iron) 

C*f6t Pl1i?l (Wrou^t iron) 

is. ^">11+ (Steel) 

8. (Pig iron) 

H.® CjmHi« Pfc+^lNl-^V d!3*ll-*ldP^I •IlflW I 

C?FHl?|/^J*I+f VHIw PiCT^J +<I3b5 ^iw, 'sriflRI’l ^.'ojIR splt^vlPT ■mj 

^*^1® ^ ^ ’PI®*! ^ Ii|^ ® Plc+ tto 1^ ^JtPRT ^'8|+ld R®lt*| ^ I liRT ^ 

I 

t^+^ra/R^ ^"'H® ^ PB*r ?i® ^ ^(cfer t&*Rr Lugs, *lter ^ ’iw +?it 

^ +!J3kD« ’(Pff fSllrtW +’(lP!t (fl+t ^ 5’1+flCHfl TO WT ^ "Ilf I 1%+*Rl® 
fl]i+l OT aft spiff'PM ®rlc^ 

'aiwl3^ft 'siftjj '4Mf^ ^ I 







j».8 

i I i»t®11^ PIl^ (Cast iron) «flRr *(4: 

(^) <p|^(.»i51 ^ ^ I 

(^) i£|^ ^ I 

(’t) ^STt^THo <P<I(,^ I 

(^) cSw '^5i?r wf •?[ I 

(®) ^ ^ ^ ’HIM ^ I 

(■ 5 ) ■^^(.®t »iRi>l ’It® ^ I 

(^) 'Qt?l^ ^ ^ I 

I C’fBT HKt (Wrought iron) <SRf «(4: 

(^) 'Q 21111 i(?ooo | 

('<) Sliest <l<MC'll ^ 1^sH RI«r| WHtt^ «IH1 ^ 1 

(’I) ‘il'5|(.<p T>HI^ <p<ii '^rUf ^ I 

(^) (Hl^ g®® "sif^ ’It® I 

(®) ®t’HHlTf lillH ^ I 

(■ 5 ) iil1>i(,<p ’IH HUT H <pf^^'»<i*i <p<ii '^rUf ^ I 

« I ^"Hl^ (Steel) : 

(^) lil'&r ^ I 

('^l) "^s^, 2H1ir®f <ll<pl(.»il ■31^ I 

(’I) 3f^c®t '3c?i‘a '^nn I 

(^) 2H1^®f 'Q ■*ll^>i*«t^ I 

(®) 900C '®1’f 1gt?r <pl^«i'®l H®M ^iTlT I 

(®) '5H ’HM ^iTir I 

8 I p|»1 'siliMH (Pig iron) ^ : 

(^) 2ft^ t¥l 'allU^IW 590% c«M 59^% (HM (Iron) «niH 1 

('?!) ;£fST '0|<i'^lij 5||<pc's ’tlH I 

(’I) "5^ 'oi<i'^lii gi<pR'5 iiit’i (■^ '^'tt ^5fHtt?r) H ’iHl^ 

lilt® ^lc<p I 

(^) f>iH^I^i5 'Q I 

(®) "5^ f^’l 'oil<j<i*i •TIR vs I 

(^) '5^ '3 ■f^’l 'o||?i<i*i ^Rl 'SfRIlfl ■*ff^*l^ I 





(t<\ 


J6.(f 2pPl^ t«iKl5i 

i I (?I 1 ^ Rwit. (Cast iron-C.I.) ’fl^’f, 'SRl^Wf ^ 

?sitf^f5M '8 w??*f, c#f^ ^ ’tlf^ 

c’ft, w5i®r, 'SfMMi^i cgs^ t^sjilw 

unit c®iKf "^JWo ^ I 

I C^fBt <IJ?I C®Tl^ 'oTl^ ^^<P'o|c<1 <IJ<l^'o 

I ^5^^ Rc.'o'S, 'B|<l<pi'i>i, '^rf^ 'Q C^l^, 'Q (,i>Sfi>*i, f^, 

c^, "Sit C^ t^5T# 

c’fet csft^ <\i<iti]n ^ ^ I 

8 I ^"*11t®?r -Uxl^ln : C^, ^H<ll<i,'i, 'olWlt'GM'i W, ■^, 

''if^, 'Psfs *1311??*^, <PlC‘1<pf5?. W, ^j|<p'i>, ■^, <ll'5|f^, Iiij«l '8 ‘^l(.®t 

<ij<i4j!^ ^ I ^ ^ ^^5ti:®f 

<lj<lRl’5l Wf ^ I f^^'olw X'll’a'o, C^, ^.f^.t^. ^ \3 \s1^^ '©Iwtl f^, 

’ft^'^, «5,l'£tf^, C5^, cu^l^, f^, liWf-'SrHMI ^vojlfii '^sf^ I 

}6.'b C«lKh Rt«:n Gt^ 

^ ^ 432 ^ 2tTO^ 'sm (zf%^ ^ 

(71^ <11^^: 

i) ^'~*1l's 4l^! rI®i<pI R'~^I's «q|$i ^ C2jcvi5] c<jc's I 


^) ^1®1^ (2}^-(7P 410-1^1^ ^ C2J^ 60 R,'^lc«q aic'il^'s i 

'*[) ^l«1<p| (2^5 -2 (7P-410 ^ (2^5 40 R,^lw »ICll^'0 I 

it) ^ - 540 -‘il^ ^ ( 2 t^ 75 Vjwl^vo I 


M S Steel round & square Bar 

Sr. No. 

Dia of steel bar 

Weight per meter | 



Round Bar 

Square Bar 

a 

6 mm 

0.22 ke 

0.28 kg 

b 

8 nun 

0.39 kg 

0.50 kg 

c 

10 mm 

0.62 kg 

0.78 kg 

d 

12 mm 

0.89 kg 

1.13 ks 

e 

16 mm 

L58kg 

2.01 kg 

f 

20 mm 

2.46 kg 

3.14 kg 

K 

25 mm 

3.85 kg 

4.91 kg 

h 

28 mm 

4,83 kg 

6.14 kg 

i 

32 mm 

6.31kg 

8.04 kg 

.i 

36 mm 

7.99 kg 

10.17 kg 

k 

40 mm 

9.86 kg 

12.56 kg 

1 

45 mm 

12.49 kg 

15.90 kg 

m 

50 mm 

15.41 kg 

19.62 kg 









































<t}y 




T5lf% St^ : 

i. '0|l<pR<P <Pl(.<P <l(.®1? 

(.“IKM '0||<p 9<P ■^»?l1^? 

'5. ■pf’t CSTKf 

i. ■pf’t C«Tl^ # ■^TWf ^ I 
'^. (.®1|^N '0||<pR^ <Piin5 '8 '^? 

'S. "^F 

(t. ^l®1<Pl R'Hi'o C^iWRl <P<ll '^F 

'Js. c®fKt^ <i)<irI<i ^JKrt I 

C’fST C®TK1^ <ij<i^l’g ^^tNJI I 
bf. '^TWf ^ I 

«t*f: 

i. C®Tl^ R'HIc's^] 1^^«r I 

^5,. 'S ^sn-«F3^*ft ^ I 

«. TTN^ C5T1^ I 

8. c’#! c®ii^ (?n*r I 

<t. (^ I 

'b. C5H I 

H. C«Tt^ (2t^ ■^TNJI I 



(5|^l|s|4 ^ 

io.i PiulPl^ ^f?!B5t 

PwlPi^ ^ i£|^*q<ic*i<l ^ I C5rf*ttsT t'sl^^'a ifl ^CB? I 

R>fH ^Itet Sf^ 'Q 'oi^'S^h't^ ' 0 ||^|'»<i ^|5i(.®f (i| ^<ic*i^i Rc*!^ ^ ^Icei ®rt®llc*il 

^ I ^ tvsiRw to? '!>i-<ei^H I 'nWL'^n (7n?^7rt<n?K^cB?TTTC®T^ ^ 

^ ^'©R ^ I i>l^l^ '«i^Rj,'s RmlR^ ’Oirl^s^ i£| *i<ic*i<i ^cB?f 'oi»ijvsai 2i'^'®^i<i^ i 



io.'^ RralR^* »(l11«i : 

^RTIR^ ^CB?r:- 


RiPl<t»l- <t<t7o 

«r. '4>ij|«a.R*il--'0o% 

^STRRR 'acsil'^w— 0\f% 

iijWwPliil--oa-% 

®. »rl^-oi% 

s. 1m -oi% 

CSflt-ioo% 


io.'O RulR^ ^u>n odRR'oM j 


RtJl Ri«si 2j^lii Ri«lR<p RciS^i »il>i o>i?il : 

’^. ^lawl ^ 

8* ^B 


<f. »|]R^'® ^ 

*1. C’lhl-pR^ 

^ 'Q 


'5s. 1?l^^ 

io. 











4w 


PmR^ '*1144 TiW’iWH^- 

(^o X )o X ^) pr.ft, ^Cli^XBX4)^« 

C^O X « X *) PT.ft. ^ (br X ^ X ^ ^ I 

•q^ ®, lo, % 1^ qww ^ WMlI^ 8plH HIW 

pHl1ft#^jJlf'•iM! 
s/dft c*il^ « u» ^Trtr I 

V •lll^W ftwiW 'B(HI«(fH tMw\ I 

I 

'•M ‘•iflHlI) I 

4/1^oiMi « Hqjw m0b] 4Cfl *ir I 
^ ^dhr ^ OTicfl !Wt dcfll'n ^ ^ I 

V^lilCTW I 

^jdk 

ISifliPiT ijlf ajms^B Wf^ ^ ftpw ^tBPV ^iNPff BTO 71^ ^ ^1 









io 



'Jsi 


2|<Piw<l P|<]|R<p ^ '0||C^? 

vD. Pi<ill^<p ^c6?r 'sih'^f"STt^ '^? 

8. PlillR<P <IJ<I^I<I ^^1^? 

i. Pi<ilR<p ^c!5<i <p?if5 '8 '^'^? 

2l^ Pl<)ll^<p ^ C=T«t I 

vS. Plt5lf^<P ^ I 

8. Pi<]|R<p^CB^ <IJ<IR|<i I 

fi}»f: 

i. Piiilf^<p 'sil<plw 2j<p|‘^'^ I 

'^. Pi<ilf^<p ^ 'a|*ij|*i3 >3C'o| ^ w*i? I 

'0. Pl^liI^<P ^U><l 's|Pl<p| £|iiH I 



ilH 


Jim 


^ i£(^ «?F^ Pl<W*l|il||t I ^ 2f^ ^♦n'iH ^ I ’^, '5^ ^ CTW ^ *^Bt»r 

I ^lfS*iJ, ^ttSmivsl« iRj S'lMl'* iB*lMH»t»il< ’iW 
^S*rt^, ^ - (?r5-'ai9|Rv>, 'Oilim*! CTfil^ ^»ilR ^ C*I^ ♦flCS I ^ Sl'^J^ 

S'IIhH*!^^ ^ fijPlw lOOOC ^5T*Wiit?r '^ftw R'lPi'a ^ 

'Flf^ C»IM1M4 ^rW?I I 



!prt^w*r 




♦ 'smiHnb sffi 

♦ C’Wt&fll’T 

♦ IWjll’T 

♦ cn^jifr 

♦ lE|iPT?t1®T 

♦ 4i*ii4M* fll^r 


♦ priwt^!ft*r sipf 

♦ MiMif5iPiW''i» !tt>r 

♦ ifR 
^ Pi\b jfPr 

♦ •ifesilPpim 

♦ ai^m 


slRwHi ^Mi R]|vlc<q cijR^i ^1 ctw *ltBr t 
>. c5im-'5=Tttm 

«. ^ "iw 8. Rci^ 



1^ 




lllt»W Rci| CfpQ?lt^Plt: 

❖ (fliet ^'tf^»ti#I 

^ 'ailwI^P C«*tJ I 

^ (flfBT l^faRTl^ I 

❖ ih^ 'Q I 

^ ilt^ ’^^c.et *tf9^l?f '^s?rt ^rf5r i 
^ (ifBT w^siiT *n1®i*f *tfBr I 

❖ tafST RI«fl I 

♦> ;£|1^ i£|^f& l>*jS«pl« t<IH)R><P '0)'®tl^ I 
^ (<fBt 'ill^ *3 I 

❖ iffBt ^ 2 |'o|R« ^ ^ I 

❖ 'silWl^il «(<f Rc«j»!j'a|W I 

^).8 llltiH AiA^ ^IT 

»iH‘^ '^^t.'i <i>|ti>n <qj^^|n «i(® R’«n I (ii^>»i»iii ^Ib 'Q^pilar ^(.>o| 'StHHIii R><a 

OT?iH ^ to I ^ wr ^stcs^ 

<ij<irIo« HR|<i'8i I «iR>'i-'aikHt's<i tt^-WKN^T, 

*lH*1l^tlJ, '^FIH ®Tto, 'Stl®Ptl% WSfm, C5pf%l CBto, Cill^lW^ S^T 

c*nt^, <ii>ii«Pi^ 'iw^iMMiciw ^®jito 

^ <(iM4'oi c^pirt m I >irw*f% 1^, tN^, 

•tlfi?^ OT?r|5i ^’ojIRc'o ^ ^ I 












^8 




ii 


i) ?n^^? 

^) w fjt^ ^srtt^? 

i) 'S^ Sif^RTl^ t%f% sft^ ^ '8 ^ #t? 

A) ?ftt^ ^?PT (?r«f I 
^) ?ii 0^151 <ij<i^N ^^r*f ^ I 
8) 1%^ I 

«|*f; 

i) iIIm^i ^^1 ^5?r I 
'^) ?ll0’»l^l 2|^I^(>'*'1 ^4^1 ^5?! I 
«) 'o«n«®f I 



’'I'?*! 

'alil'liRRaPi IHiPr ^rw, nomiiagDetic« *11^ I 'buI^P|PI?i1c*M £f*rl*T 

^siwsto?r ^ ^ [Bauxite] im ^ ^ AI203, 2H20 i 

R,WW «ri^ *9 WC*Bl PldT I 



PiBRj ^=ni%P5t, al^wlc^w '^’rst 

^tC»lT ’®M >*1^ ^Olgft%tCSRI ^SRCBOr ^ 4|*llflR4 

*ra%® 4fll Wfl W I 

«ulqJ3»Rfll*i gNSw! 

♦ 'fliR : 'oiil'iPiRsiiwui CTirt ^sipftr ^iPiT ^"141 iflir iii^-'^'I1«iH, 

^.jHoo C4fif /1^® I 

♦ t 'aiii^fsiRiiiii 3rwra*t® lo ^ ‘!oo ^^^^ri5r(£| '*(i«it spinmNj i ^^ngjSi^isr^ir 

♦ Splfirt: »IOT 4^C*1, 'aWl'JiPiRfliM \4*HlHfl44|W WPr I 

♦ ^ i wigprt^ to wBf ■*w*it1% w4tw ^ I ^ 

^fl*i<, 4rfSt, *n1^ ■^iii^t'2^ 

♦ to»T s 'siii6ii)5iPnijj| ^i?i% (!ra|»tPW w'sH^ I *it^ *l9>r ^ iwr ^^ppe m 

t#(tj ^Tf 1^ ^ *ftsw •<li*1t'5WI ^ I 





'Js'Jj 



♦♦♦ c«r|\;pnH : RI« 5 | 2l(.<ii®tc*i '^*1^ 'Sciife^ &*?"K 'Sc^ife?, '^1%?, cSf^v-iil^ 

'srt^lJW <mI I 

❖ 'ollW^IU ^ ^»tRH ^5fR5Tt? Rb^R'o 

'5t^eTf £|f^<pei«q» | 

❖ ^1?it 2|telwf : <ii^it>i<i ^5(%®fC5^ ^ 

<11^©sTf ^ I 


♦:♦ R»|Q|4|| : '■Si^K 


2fT^ W5W 
sti:^ I 


%pcBf^-»f| 



I 


Property 

Value 

Atomic Number 

13 

Atomic Weight (g/mol) 

26.98 

Valency 

3 

Crystal Structure 

FCC 

Melting Point (°C) 

660.2 

Boiling Point (°C) 

2480 

Mean Specific Heat (0-100°C) (cal/g.°C) 

0.219 

Thermal Conductivity (0-100°C) (cal/cms. °C) 

0.57 

Co-Efficient of Linear Expansion (0-100°C) (xlO-6/°C) 

23.5 

Electrical Resistivity at 20°C (.cm) 

2.69 

Density (g/cm3) 

2.6898 

Modulus of Elasticity (GPa) 

68.3 

Poissons Ratio 

0.34 




































d® R<|bM MIPIUW - 






JitetWif 

^1% 



Wlf?tW*PT 

Alloy 

1100 

^SPTWW 


^lOTT 



% 

wuH PmR^. 

Alloy 

2011 

^Stwt 

■spt 

^PTNI^ 




’il«(1<i«l ^ 

Alloy 

2024 



csrfBi^e 

■SPT 

tjf 



Alloy 

3003 




^tC^lT 




Alloy 

5052 



csrifei# 





Alloy 

6061 




^5prr«rRi*r 

tn 


^5|Tlte»K 

Alloy 

6063 





tjt 

^«(T*r 



^1^*11 



Alloy 

7075 



CsrfBl# 


tt 


i|^4W 'au1I^W*i*l 


R<h Plw Rjifli'l S 





!_1 


Round Bar Flat/Rcctangular Si^uaircBar Hexagonal Bar Channel 

Bar 


i: 

Beam 


I .^. 


Angle 



Sheet 



Expanded Metal Perforated Sheet 



Tread Plate 




Round Tibe Square Tibe Rectangular Tibe 


Plate 























































































❖ ('*IU3|WI<|R=1,1^^, C^ «t1%, Wll^, 

❖ (^, (m I 

♦:♦ ’ittiiT ’tl^r ’tiM Wl^ I 

❖ f^®t ('SfHHT, ■'rWt, ^•*p|<i«i'»ci, C^f^SfTsi, C^, ^ R'ojifn) | 

♦♦♦ ’lR<llw<l 'a|Rc5»l ^®TSf, W'^<l«1 <IJl^ 'Q I 

❖ ^1^ 'oilcsih 'fi^, wl^ masts ^ c^5l®lt i 

❖ C»H 'S ^ I 

♦♦♦ 'SfJIT '2<^‘3jR)<P Wt«1^ eTt^ I 

❖ J 5 >h), J 9 b-o% {!>h>.{S)h.J?>% ^), 'Q 9^- 

Qa <ij<i<^|<| W ^ I 

♦♦♦ ’sjJT’IC'iPiiiiw^i ■^csr ’*11^R^h '^1'^ 'oi’i.il'iJ t'oR <m(.^ I 

❖ <lRj*la| I 


'S|Jl*aPlR?ll>l Ri : 

liWf <p<ic's I 
O. 'STIH bsf^ <P51C'® I 

8. C*l®1^'^of^ <P<l(,vD I 

a. I 

•h. <P51C'0 I 

°i. 'Q¥t®f I 






'JjSs) 




- ivs 

i'S.i ^oJ<i "sit^ 

i I i£i^ ^ %?r ^ 5ti^ -i^ ^sffw C5tt ^^5^ ^sffw "iw ^ I ^ "^rfw ^ 
'©Ir(.«i ^i6lt 'oic.sil ^ I 

I ifi'^sf^ 5!5c<p ^5TO ^ <P'Sic®i *rt^ '5^ 'sl^c'i s.'^c's 

«tI?Tf I 

vD I 1^ (" T ") 'a(lfR)t'o cj,!^ ^ ^ i ^ ^ ^ w 

8 I ^ C'S'SrIWi ^ >l^<l»lw C^ ’tf^'f ’flf^ C*fm®f ^ (?^ 

<ttf^ c’^|«ilt'5 '^sc^ ifli^ '»ic«il ^ ^ I 

^ I ^ C^ Wf ^J=T ^ ^ I 


i I ^ ^ C5t^^ 7 ^ 7 ^ ^5Jt^ C^SHW^ 'Q *I»It C^HI ^ ^51^ ^ 

^ I f^^l?i ®Tlf^ 1^ '>i^c«r5, ®1^®l^ C^Bft I 

vD I "^1^ (.<p|?ilc'iX®r '«IPic«fg ■^«ff sTH C^ 

I 

8 I iJt^^ ^ (3r«r ^ ^ cfr«ft 

<ilc«q I 

({■ I 'oilil'©C«iil ^lf% '0(<1'3^l<l 'Q^ 1^ ^ ^life's C^ I C^ ^lf^ 

'8^ ^ 12r«iT^ 'Q 's c«fi:^ « 

■?rtw I 





Hi 


yo.'o >(| 5 ) '*l 4 iw ^ 4 hI 

i I PltaicnJii ^ '5f?r «TH ^ <p|«1(.i> ^’tSRT I^IjT® I 

^ I Ij^ 'Olisg^csi^l 1^ ^ f^ ^ 'a)|j)ic«ll "5^^ ^ 'S|^(.«1 Picai^ I 

VD I 1%^ PlC>l^ ^iPiC'® C^ f^t«T ^ '0||i)|(.®ll ^§[C^ ^ '®15^0=1 PlC»)^ I 



({■ I «wr "51# ^ ^11% «tiwT "snl^ ’Nf ^Tit ^rfw I 

^ I UrH C?ni5^ C5,8 ^ ^ C5PC& ^Sf^rl^ 

^ 'StM Piw^ I 


ivs.s "srl^f *l'^ftc?r 

i I 'o|<i>Ri^vs ^ ^ «n^ I 

I ^ ^ I 

vs I ■g^ C^IM 21^ ^ I 

8 I g(,*i ’ftR 1n(.®1 R.^R.'^I '“t^ I 


ivs.^ RI^ “I'll'a* 

i I «n 3 t Jii^ij^i «im^ I 

^ I ^ c¥n?n 2t^ '*pf65T «ii4w»ii I c^sn?rf i 

vj) I ^oiH ci^ *iic<i I 

8 I "SJ^ I 

(? I '^ 1 ^ WR 2 R^ RCH RT I 

•is I 'afRI'o <p<|C «1 ^ I 

H I ' 8 ^fC=T 'Sift ' 5 J=T 'Q »iet^'s I 

i) C^TSR : iil 1 ^ ^ 5 Prf*fR®f ^ I 2 ||'^R)<P'»lc<IH '> 1 <ICi>C?l «tI?Tt I 

•S(|R^^ 4 H >Rtt>tij C^ I C’WW ^ R! C 5 ?f^ ^ C 5 ^ ^ I ^scR«t^ 
^pIR&R 'o||ji«q|<i<>|ig '^^sR I <p|ci<i Rtsf^ I 





0 C^ ^ I 'Q^ (TTQ^ 0^ ^ \ i£lt ^ 

■JTt I Rc?l '5fPRH t'oR <P<|| (.vss^*H I vsw <|»i(^<| <l|f^ I^»flc®f ^1^ <IJ<I^I<1 <P<ll 

RC<J 5||c<P I 

«) '*l1»r: ""M ^ (TT©^ VDO ■*t^?,'*f (to ’^?,'*f I %T, dPt? ^'ojlRc's 

^ ^ I ^ '8^-^TWi:^ lilt ^ ^ ^ tllfil^<M«*1 

'a|(.*i<p I 'il'^v, ^lI^C'S'Q ^ I ^©1^ Ri^fl *?lc®t I£l1^ <lj< 1 ^lt] I 

8 ) '0|'® '»l(.®ll ^1^ ^ I 'SW ^fSl-^tl^, <ll5|| <P<|| <M'S( I (£1^ '^st^ 

■SJ^ ^ ^ I C5C?r ^ ^ ^I^STt I Ri®1<p| 'a(i'^<ll<1, t'sI^O'S i£l^ ^ I 

(?) : lil'^tf^ ^l^®ll <Pi(.^£l ’ft^ ^1^1 Rcil 2}^ ^rtf’tdl <p<il I 

1^[f^ lilt I ^ '4|^*ll^ 

I 

'b) C^l^ : '^, 'ol'iji'iJ tror (£1^ C^l^ ^^©1% I C^ 

C^ ^<P£ll ?T ©^ <PW '®ll^l<l ^kc<l) ^llc*il ^ I ‘£|^s, ■sj^ ilC'©! <P<ll I 

i) OT*®ST : ‘£1# ^5Prf*f1^*t I 2||^I^*q»'»i(.<)5, Jl<5(.i>Cil ^5tM I 

'8{,if^'^<Pl®1 '’1<lCI)t?J I '£|'C^ C^I<PNI<PVto I i£l^ u5<|j*&|<| CI)^|£ll I 

Tptf^^l?r '^'©R I <Pi(.^£l ‘'fTsf'Q C<ll“t I 

0 C^ ^ I (TT©^ ^o ^ I 

I ^©1^ 1^1^ <p|^ froi ©TI^RT^ t'©R *^<11 (.'©»l*i I '©W <llf^ Riflc't (£|^ '^t^ <1J<l^i£l 

<P£ll *?I|C<P I 

©) '*fl»r : (TT©^ C«t^ ©O «tft <?o ■*^st<»| '*t^ I dPt^ ^©jlRc© i£l^ 

<)j<|4'l£l ^ ^ I ^ >lMl5jM ©^-'Hl»JlC© lilt ^ <lj<l^|£l ^ ^ I i£l^ 

©ifixp c^ I '£1'^^ ^iPic©© c^ ^ ^ I RR>n <ij<irI<i ^ I 

8 ) : i£li^ ©J^ C^ ^5tM I «|>|'i5|<>lll5, ^1^ i£l^^ ^5|\Sf Wf I C^ 

\oeT <1t'8?[t ^ I ^©W C5dl ^ Wl ©tM I RI«1 <pI ©ft^^Hl^, ^©Rc© '£1^ ‘1J<I^I<I ^ I 

(t) C^ : i£l^st^ ’11^©®1t <p|ci£l <11^ ©nM 1^ 2t^ ®Ilf^ i£l^ C^ bsf^ ^ ^ I 

^>mdr i£it I ^ (£1^^ 

1^1'^ I 

'b) ^nflJc^ : '^t^, ©RTt^ <l'sfj ^■'Ihh f^df <£1^ C<|b tv©!^ <Hl '5^ I <l«tj®dft C^ltJ 

C^ ©■^ '^SC^ ©Tt^ ^Tl^dJT elt’ttdTf I '^1'^° "sidoT I 





S« 


^ I ?n^ 

I ’nto®T c^^? 

'o I <?r®^ ^sjtk I 

(t I "T" ^? 

I Pi(.»i(.v 1^55?!, ^'olw C^Wt '^? 

<\ I ^ ^f«6t ^<llc*iN"^rlTf 'StM 

i I Piwc^^i ^’t#:?! ’tf^ ^ c^? 

^ I ^1^ <i®ic'® c<iW? 

« I ^i^'Sll^ <|eiC'® C^? 

8 I "5(1^ ^11^1 ^®IC® ^ C^Rf? 

(? I ^lo5)<i ^<iloi( ^51 '•pI ^®ic'® ^ C^Rf? 

'5j I RR>s| ^•il'®' WR ^^TR RR I 

R65fl^: 

^ I Piwc^^i ^1^ R<ii(.ii r^I’pI r4ri rr I 

I Rtf^Rl^ R<lltil R51^1 RRif^R^RRR I 
« I RRlR RfM RRi^R^RR I 

8 I^PRRt^R^RRft^RRi^R^RR I 
(? I RStnJiRRl^ RRtCR R^I’pI RRif^R^fRRR I 



^5wi?r- i8 



i I »t^, vs ^ I 

^ I 2|f^ ^ -(il? %5 <p<llc^ I 

vs I C*fHt Wlrr’fR^ 'SffTSTSft^ ^ ^ I 

i I ^ 31»|vsei 'S ^ ^Ni:^ ^ I 

I ^ ’ti:^ t)'NftT<^ "Sfl^ ^ ^ I 

« I c*fHt ^Kt ^ ^ I 

iS.'S Piwv ai'q^n^wiH I 

i. ^ i>«iii>«i ‘ii'SR win’iiTr Picai'iJ I 

ciiiiiwD I 

o. I 

8. ^ I 

(?. ‘il’^1^ <lj|C^ '0(lw<pfl> ‘il'»lc<l ^C<llt5() 'fptl^ ^t*lt <llC<l I 

'b. ''3^ ®llRC*i<l >llc<tf 'Sftn^ ®ll<Pt'o I 

c^ wiTT’mr ^ -Q^ (^) ^ ^ c^ t^rcsr^ 

b-. ■sf^JT ^ ’tlf^ •>j<iti)(.ii ^ ^ I ^ c^Rrt^f 

C»IC<lf Jihc**!^ Rc?l ’ftfk 'ail'^lt^ I 

c9. ckrMlI^c^ ^rsRT ®i^ ■^«, Pi(,»i‘tJ ■f^c'sf ^ i 

ii|'sr*ij <i^l*p|c®i '*ll<M‘‘t 9||<p(,<?i'S Picii Pic.»i^ CUC^ Rcii wc'o ^c.<i i 

i8.8 

i. c®iKlc<p »ilfi5c^ *ilc<i ^ I 

O. ’S^ ^ l>ei|l>ei lil'SR WWlTf C®Tl^ I 

8. 'Olljq^l ^ »|j“|\oc;>i(,vo ^^5^ C®TKf ^ I 

<?. (.•^h Wtn’tBf I^tD <p|ck "siM Rc?j 'at? <p|(.k ?f5T*t C?C*t C^fKt rc? i 
'Jj. RRjsl cst^®? C«Tt^ 'i||®1|i^l I 

'ai^'^llc? ^C? I 





‘IC? 


i. 'il’SR I 

'Q^fTsf ?fNBr <l)<l'3!,l '^5^ SB'S ’Ttf^ ^ *itt?r I 

O. C1?||C®1<1 c^ *<lc<i ^ I 

8. ■^rtf^ 'olht'o i£i'si^f wtn’tBf '^Nt *ii(.<i ^ I 

(f. ■'3^ "^p!^ wi^f’tt I 

'jj. (?^ ' 8 Ti?i’iT?r Rci> (' 51 P 1 ) 1^115c?j I^cii 'oi^ <p|c^'!i <ii'i5N 

I 

s. "SR?? ^ ’tlf^ ^ ^ ^ I ^*fH ^ (?niH ^ 

1%?;^ ^1*^0*^ Rc?i '^■'1^ 'oii^c^ I 

br. cW’llife's '>1<l<l'Sllc^'Sl ^rsRI i£17;eT^ 1%C®f ^ "^ini I 

<|*(|<p|C.«1 ^141*^ *lRs)>N ?I|<PC®1'8 l3I*t^ Rw "5^ (.l>C<P Rcil C<IC'S ^(.<1 I 


i. ^ l>«l|l>«1 lil'SR ^ ^ I 

c^ Rw #«lt ^ ^ I 

O. '0|i'>lC'0 ifl'SH ^Nt ^rfw ^ I 

8. <l|^i] '0|lij's| 'Q <llc<l ^ I 

(t. 13 ^ "STti:^ WlTf’lt «rN>C^ ^ I 
'b. ?ft^wra I 

W5c?r ^ ^ I ^ c^rnH ^ esj^ 

^hc*^ Rc?i ^iR'si 'oiRc^ I 

br. c^ ’liRc'o ^ i£i^eT^ ■?n?r 1 

<|*(|<p|(.«1 ®|Rs)>R ?I|<PC®1'8 ^RiRk Roil '^1^ CI^(.<P RcfJ t<IC.'S ^C<l I 

i8.‘\ *1^ 

i. C*l^ C^RtR^r 'QlrTl»<«t|'S '^5^ 'Sft I 

'0||<I^I'3?||'StRvs Qj»?||c<||^ I 

o. t<^'i5| R(.^ I 

8. *lRs>>h 'Q'lia^'Stlvs <P<]C.'S ^ I 
(t. W?llc®151 C^ Rc?l <llc<l ^ I 







'SlifWt- i8 


>l|i|l^ 'Q'WtWt'o^'t <1 SIC'S '^? 

^ "SJ^ ^ *?l'o|C‘q ^H^'s ■5^? 

O. ^ <1^'ot ^ 

8. P|C»IC‘^<1 ■^’t iil'^1^ 'il'ofW ■^C^IW) <P?jf 5 '^Nt '^rtW? 

(?. ‘^I'^v, <p|ci 51 ■^<ICS?,Cil '“ti^ 

i. ■gJT *^'o|c<i • 3 ^hl'as<] ‘P 5 ic's "^F 

<IH|Si«14 «l*f: 

^ I 

' 5 . Pic^*^ "Sf^ '^t^ Pi?l»ll<lRl I 

8. C«11^ "si^ ^ I 

<t. "Sf^ I 

b. "51^ R?j»ihPi ^ I 
H. c’l^ "sfi^ ?rNi^ ^ I 





s|ciiit(M ^ii<(Pff 1^1^ ^rspr 1 ^to "^sBr ifif ct ^ 

^ICTSFWRT^I 


QPMQRT !|(fllV^I*l 

^ 'W ^Ew ^ES cwflH ^lilCTr ^ I ^iOT’^*Rl 

^![lli?r ^VL4|*||f*l >li4J* '®Tt ^ Otifl»(l6 ffBB *lBp ^IWI »Wlt*lf*l*CHl 
^npiHWBTifl ■aFlfr ffMT OTw I A <nwfl '8i^ft*ii Tjjn ^ **w ^ii?r MWfiwir^tw 
cf<nr ^ ^ OT M*v\ vMfi iiEBiiR I 'fl nvr ^jJsr ^iw 

■flAm WI? OTT ^ *lOp PT iwr C#|V1H4 4CIIIVH I ^Ifcf ^IWT ^jjBA ^Il’Slfe 

SIGIIIVH I 'AB5A £|EB|l|pr ^jdfT ^tl^jj^ Tin WlWiCfH 4^111 VH I ^jd»T ^HP^A 4I0IHI 
V*U WIWCAA SiniVH I 



WMIUM AIA^A 














4k 



double Flemish 
bond 


I* B deep 
rebate 


bevelled bat 



top ccHj rse of 
bricks raised 

1 I I 

bevelled 
closers 

8 deep 
rebate 



bevelled bat 



king closer 



bevelled closer 


: UPlVIlCM 



Left hand shown 




1631 HA. (•!) * QFMnn 


bfo 




>(t.S QFUflJSRT eli^^SW I 

QFWCiBrsW^ICB?: 
i) (Full Brick) 

^ ( 3 Pt^ (Queen Closer) 

«) wlilli^M ( 3 Ft^ ((garter Closer) 

8 ) ^ gstsfl^r (JQng Closer) 

<t) c^c®^ OPt^ (Bevelled Closer) 
(Mitered Closer) 
a I (Half Bat) 

V I It ^ (Three Quarter Bat) 

^ I (Bevelled Bat) I 

Rl^ tspl'srln -^Twn ^4*il I 


split- 


queen demure 

r"qjiarter_ 

1 closure 


I'. 


I 

three quinier 
closure 



half or hat 


kinq closure 


: OSt^m 






V5 


Rcil RR^ ffWGBrISsf 's ^^*(1 ot'siit^?iT s 


(tfNlUHl Mu 

MCM IBdl 


>) 

(Full Brick) 

"T,-" 


^ «pi«tlfl 

(Queen Closer) 


flit ^ 

«) CTtHjtit? CfMW|4 
(Quarter Closer) 

'"X 

..a:' 


8) Ctf1W|iI 

(King Closer) 


tii1^ ^c6?r iQ £tc^ >i*uR^ 

wHl+(5l ^ 

e) MWW (3FW?f 
(Bevelled Qoser) 


Ijfei tiic'(j4 

»i^R^ whl^fCI ^ 

to) PfBwm (SPWRf 
(Mitered Closer) 


*af& 

or CVIFTT ^ OTRRtfBr 1^)5 

(Half Bat) 


(flfl# 21^ '4lt4t ^ 

V1 ® 

(lliree (Quarter Bat) 


flit 

It 1 

(Bevelled Bat) 


«afl» £t^ ^?im ^ *iw 1^ 
cstc¥ w m 








itt.'j* CSFlWl? <<Rr I 


CtIViCM •d'H 


opNIhw^wIt 

>) 

(FuU Brick) 


AMJ 1 

^ GFWRr 

(Queen Closer ) 


Iflfli *lvhR 'ait^T ^ 

^kInu CBfUp CT=T^*I^ 
C*T W0*f 1 

o) wNiSk cjrtwl^ 
(Quarter Closer) 


- tdSK « CjrfSM 

8) ^ UP|wi|« 

(King Closer) 


lilfll ^|lJ??r ’Ent.^in 2JC^ ’SPOR^ 
5nhfl w*HI^(tfl ^ wHIfl 

(t) MW«» CSFtWRr 
(Bevelled Goser) 


« 2tc^ 

- '^oan 

ft) fSfefii® QFiBri?! 
(Mitered Closer) 


•flit 2|c^ 

OT cvtCTt ^ Jim t+Hi+iUi ^ 

- ’^«m whifl 1 

H1 

(Half Bat) 


iflifr £|^ iflMfl '8|t^^ ^ -^«(|?P*I^ 
^nHn CWt^ CT*T^ *IOp 
C*T 1 

b" 1 St 

(Three Quarter Bat) 


>*l1& £t^ ^- 

wl? 

•ft *1^ OT QTW "^l ^ 1 

}^ 1 

(Bevelled Bat) 


>fl15 2t^ ftftiftft liW ^ItPft 1^ - 

c«iCT ^ *rtrft 

ftftiftft whl^R ^fBT ^ 

OTp? *1^ 

PT WOft 1 






iro 




^ I tspNk #? 

'^, I '^? 

'0 I "^F 

8 I CiPlWt^#? 

(^ 1o»fwi^ ■#? 

'Js I '^f*F'^Tf& "^F 
; 

^l ciPNIw^i 2|tiil®f^<i'»l I 

^l CSPl®tlw<l Wo 2(^ 'Q #t ■^F 
« I (a»Nlw<i (?T»t I 

«t»f: 

i I r&i£lJl^ RRjfl 2l^M C^pNI(.5151 I 

I 21^1^ CiPlWtt?Rf I 



liffpraiw I 

^W^|Cil4l5 ^pSW^IW (Wl^l OTOBifl *|fif%G^ I 



Flemish Flat trap 

ISl tXcBfl ^ I 


WlWl fliPWKH ^ *IWff rfwf writfil 

^'ffl 'fllRI '*1^ '«tWwn ^ytlfl *i1S|j5f 

’lift Tt^ifl 1^'^ *tNuKi wiw •hrifl’iWPtt 



Rgwiopk 

Cfiijjsf> 


Mcjrr^r 

joint 


Fron? 

wvthe 


Stratchar 


course 


Cci4idr^ta 

f0[>tjn9 


Header 

course 


ti^ S4?.^ I ^OTf 

























i'b.'S 4>|R*1R ■*tl^ 

(Sjsnr : ^ '0||^|'0||f^'»lw tc6^ C5fl^ tc5^ (R ^ C^Kt 

RR, ^©1^ I 

OTR : C1?llt«1<l (R ’It*! '0||<1^l'8^ <iIrw<I (?*fHt '©tt^ (?FT I 

■^Tl^ : Willc«1<l I«'©W<1 *tM Rf 'oii<IRl'QTrR C<tM Rf ^©t^^ RJlRS R^®T I 

^RlR^: ^cSRf^n:^ g59f-srt^ i 

C^reSBf ; Rlf^ CRi:^ ^ CR Sw)'©|?| RR, vst^^ f?f^ (.«1C'»«1 R^R I RtRtRR^ ^ Rt 
'rIrrI'QRIR RlR»tR 'SRT ^ CRtRS Rtf^ CR^Rf RSRT RR I 

^ : WHiRiR CRRUR RlfR RRR '^RtR ^ ^StlRlRlR R1^ CRRt^RR 1%:^ 

RtRR, RS<f^ Rt RIr'© CRRlR^^ 1^ R^R I 

■^JtR : RRSft-WtRlRlR ^ I^Ir'© R^ WIRRIR R1^ Rf^RR^RS WN Rt?T I 

^RCR»r: CRRtR Rf^ RKt ^ Rt RtRtRR Rt (,R»iRC<P <PRtRsi Rt?f I 

RrtRlCR^ ■ RtWR ^RR RtRfR^^ Sw>'©|ii CR CRRM IrRH RSRT RR '©I(.<p RTIRI^R^ R^ I 

C^tf^ : CRRH^T "^ItR RlfR (RR^ 'oiliJ'©l 2ftRt?^ RtRt SfRttRR 'SfRJ CRRH^IR ^RtRR RTRIR CR IrCRR 
CR»t^ 2fRlR R5Rt RR, '©l(.<P c<p|fR^ RCR I 

C^lt^ : IR^^RRvosi CRC^ "^ItR RtfR Rf^ tRC5R CRRtCR 'rIrc^ RtRt SfRtCRR ^SfRT CR 

’’ffWRjfStRR, ^©tC^ CSftl^^RCR I 

C®PM^:RCRRl^^‘itRlR%R^5|RtCRRlRWtWIR^^tCRRl^CRR5t#rRt RtRt 
RR, '©tCRS C^f^CR^ RCR I 

R>lliJ's,: RCRR CRCRt CRCR> CRRtCRR (>lI^Rc<P ^RCR CR 's||^»llI^<P i Ir^ Rt V RtCRR ^Sl^RTR Rt 
(?# tR#H^ Wt RR, '©tC^ RCR I 





Mj 

^^6 ^lan 



stretcher bond 


fwr i*.o (^) : - wii»ln 

^ ^ stretching ^ Pl«HI>l *rti?iaK*r c^tflrat Ii|v!»»1«t4ifl ^ 

lawt 2|1^ 1^^ wtc^ popends ’IW l Queen closers ^ <iR< 

RUHI«I IIOT ^ 1^!P1W SpfPf® ^1 OSJStRBT IW 


Five Btretsher coui^ee 



fSar ife-o ('^): c?j5t?i - (.'qolfl 

liit^ stretching iSR^ PlMHl»l *l4illJhCT ^CUC^ i ^ C^, ^r*t^ RmHI^ 
HH *1W ^l1^, cdrMUl ^*^4 bIM fll&'S stretching 

wK Pit ^ Ci^i>lw «iIp 1R'^ 'mc^ c^ttlw *l1Sw (ifflfr 

'*H11 lifflS eij *iiBr quoins »il^CH c*t*l ^Hic'l i 













tri 



ftaf (*t)! ^ 


OuollT 



















































^ (English Bond) •• ^£ius i£!^ ^ ^Itfinappi C$51? lii?^ ^IBl? ^ c?^ i 

C? witll ^lilwlc'o ^ I «JtVB ^ ^Sf ?S?T ^ I «<t'0 ZdC'OJ^IU 

C?f^ C^'Q C?J5t73Rr *1? liRsI^QFW? ^ I 2|C«J^ W *l#iaRsr 

« C$5l? ?tc^ I ^ ’lI^R'o c$5tc^ 'Sf^U^tW ?1C^ I ‘i|'5|c® 

^jl'G»| ^1 ^ ^C«1 *$t C^ Pivs^jO I 



1-^ BRICK WALL 



1 BRICK THICK WALL 



2 BRICK THICK WALL 



I - 

3 BRICK THICK WALL 


f&JT i«j.8 : ^ (English Bond) 






ffes : (4Ppi*l ^ (Flemish Bond) 
































MH ^rtlWHW ^ ' 9 1il*W<r ^ *(|Bifl i4Hl i 

0^ V (Herringboiie Bcnul)« a ^ ^ CHUWA"^ 4ft i 

»aw ijumw flWT 14ft ^i*(Hri'a th^ ^ 



CTt*T^W 


■lalV|hl"l W (DiogDlul Bond) : 4 Splw C^PK’Qt VIIwI ^ I *|il*Hl 
wl'll^fi ^e*f1 ^ CT, ^ I site* OT ftw1*lWfl ^llvtt ^ttw, ^ 

^CTlif 14ft ^ Wt ^ IpF pmln ^ wc^oa ^1 ^ i 





lirt-iBWW (^Hetos Bond) * ^ (^-fiflH iWfl w, ^ o^» *llHfl 

mHNi ^iwt ^ VI uNjii Ttw ^ CHflIcn ^fl >tflyn 4fll ^ i 



fBai : IdntwN w 











^5|f^ ^T?|^ SRf: 

i. 

'0. 

8 . 

(t. W ^? 

'5s. %«tWt’t ^ 

^T?H^«t*t: 

i. ^ c^ 2f5:?nw%? 

w ■^iNif ^ I 
'0. qpI^ ^^iKrf I 


«t*f: 

i. '5rf^ ■^‘^f^Tt fft'Q I 

^\f®P^ <lC'a3<l I 

'S. CIpR'f <I0'®<1 I 




’■niw-M 


! ’*pwt^ *iB}ii 

^ic^'^iflwf^’iPto’iPr* 

♦ *(Wi 1^ ^ic*n '“ii^'i'sj *iw ^!«ir’tefSw i 

♦ *rii#1||v fH tsflt® ’i^^sflit WSw I 

♦ iipi uii^i^i sll%Hj<i I 

♦ ^IBw dB^“^ V'* Vfl I 

♦ 'iilSw VfM ^l4w V'# <iw I 

♦ ^ fl'BiR’* ^JUfll SIS'* ’W I 

♦ pit ^ %fSv, 4l| OTW *llBI I 

>^4, >iVcH WX 

H»Wrt CT4 ftuvl * 





Piwv 'snJiiT 'Q wHhh 

❖ ’5]^ (Cement Mortar); + ’Ttf^ 

❖ ^ "si^ (Lime Mortar): ^ + ^ + ’flf^ 

❖ "stSk (Surki Mortar) ; 

❖ "srSi? (Lime-Surki Mortar) : "5^ + 

♦♦♦ "Sft^s "stSl^ (Mud Mortar) ; + C^fl^ + 'Q^ + <111^ 

i't.s ’sfi>i?r«»rl^ a^uic-sui 

❖ ^ ^ ^ i : V'Jj 

❖ fit -sf^ ^ ^ ^ ^ i : vs 

♦♦♦ "SrSi^ ^ i i : i 

❖ -5^ ^rSi? : CW : ^ ^ . J, . 

iH.(^ Piwv 'sfifi^t« ^I'iTk'sui *lt^r 


’sfi3»i?r 

^\s{ 

• ii|? '^■'IWH 'Q 1 

• ^■'^R "gR 'Q Rt^ 1 

• vso ®r»itvo ?||c<p 1 

• ^8 ©fiitvs «ntR5 1 


• i<|^ ■“ff^RI# 1 

• <plc'st <]j<i^h ^ 1 

• <plc«t <ij<irI^ <p^iI ^ 1 






hi8 




i. "srSt^f ■^p 

i. Piwv 'SfEft^ 'G »i'iX|w<i ^? 

Piw^ '51^ 'Q »I1^ ^I'i^iW’SI C«T^? 

i. 'wk'il »i'i?lw<i I 

PlC»l^ »I^I<1 '8 «iR*( I 



Mr.S *(hLPl<l »ll<|HM Plfl*lrtPl I 

^ ^ •ri'tCW R41H c^H*ic^ ai5l»ii(il ^ I ^ « »iwr^'8 

^sl?r BRT »ili3K*i '*pwl?r ^ ^ i lii^ c#*l»re^ 

^HSJA I 



f 6!5 SV.i : 

^ •lhlp< WwHPi I 

• ^iw 1^)5 £fR|sr G3fN "^c® I 

• 4lcit *jlPlo* P&ISkji aWw ^ i 

• ’W *fl'i!fi?l ^Iw ^tw I 

• s|t*il*w wlifli ^jfli ^ ^1 '5f5» ^ I 

• ^wi 'WIT <«i^ »i*^4 ^lc«t >*i^ vflm\ ♦aw i 

• ^.tCn iarHw ISHmih ftw wt'^ R^t*o ^ts I 

• W?ll*l R^icH Cffcai SWCT^Silwi^^fW^ *101’lOT *11^^51®^ I 

• TtWH ^!S|*lf® WRrtIff 1*1^ CflM»1 I lilT ^ITSPl 

%D»'(i|ii wiflwau RfUlwfl wPt I 

• isi^Rw *iQa(H ^ i.fISliSfir I 

• ippit ^?nr OTt'fRr ^PPTf ^ ^tw 

^*11 io-ic PiPlRlJlfl ^ I 

• tiR wR^ijw wfliwfl WJiiefl ^Nw ^ i 

• vtiHaihln ’dl'fwfl ^NtH 2|f^ io-it RilJIfl ^snsf RiPiRiUlfl ipRpf OTl^ tiHw i 







• c*f? 'I R>SR?. -ifi^ 'gfju t«flfc?r ^ I 

• ^C6^ C*l^ R<llil ^b" R»i <Pill ^B'o I 

• (?r CWTlI^ ?t1^5^^ ^ Wf CJ 1 WM %«1% C^ft^M IFK 

I 

I^erlt'ih 1^ OTHT ^jPlt: 

i I 'SRFfT 'Olhwl ®1^ «n^iC«T ^Rs|>l<l csftv^ 'Q 

®t»ij I 

I ®<PC*il ^ 'spisTt' ^C'® C*n^®t <PW <P(.®1 Pic^^c^t) '^tW ^P'l^ <P<lC'o ^ I 

vs I C^o'Sft ^c5? '>1^C®r'^ "SRsTf '>1»lil'»i(.<l R^lt'il ^ I 

iv.® 'G f^'S1?i ’ft«|J%r Riiw 

• ^ I 

• 2|^?rm W I 

• CSftW ^5R*t3t i'S C#f ^ ^ I 

• CSrl^t "sPHt R(.?i ^®f <pw |pt*f <pw Re'S <ilt'o c^plc'il ^lc<p i 

• 2}f^ C^pf (.“IWC®! <P<I(.^ I 

• i<i'^ '55^ I 

• ewH f^>ilc®t^ WM 2f^tW ‘'3^ 2f1^ f^^l®t <pw ^s5*t^ <P<1C^ RW I 

• Rc<p ^ Rule's I 

• (.<ic^<i "spplT RRw xi'^ilc'o "spisTt^ 

Ce^'?rPl I 





iv- 




■5It|^S|*f: 

i. I^'stlo'ih ^sl^JTQ'CSTf C«T^? 


«l*t: 

i. ^ I^ii»ii<iPi I 

'^. uf^ 'Q R'®lil ^<ili|;£j»R<p c®r*f I 



^(li ^‘•iWf uRt, ^If^wi 'b(*wh ‘^Aw“Iw *piwi, "* 1^, Pilw% 

^n^wiarttWT ei w iw 'Bfiwjfi'a ^ csw w?t^ *Wl% 

‘ill'^llit^ I 





il^A fll^WHI tapir '9 ^IIW! I 

fllAlEM •wrtT’ftil V1«i1 ^1! 

♦ ’siH^'snlfl fiw*t apirt ^ ‘‘jicH'iw «mj i 

♦ ^ ^jipfiiCV ^WWI T01^ ^RW apflp CBW 

o?iHwr I 


♦^^t^ppiw *lBM*i iw I 
♦ ^wlilCTftr t^'*i4j« ^R™ w I 







'SP1®lRT^*tWC=RT^*Rf1^'^ : 

'5. 

8.l5iw^?n^ 

<?. 

'b. c5rtwit^/cs?i^ tn^ 

'sn^’jT^ 

i. tJI^ ^ +^ +’t# 

CJ,. ?f1^ ^ ^ +^ 

'S. ®Tl^ ^ + ^[^+ +^1tf^ 

8. ?I1^ ^ +‘^ 

a. tifWr tn^ ^ ?rM^ ’tnl^ + ^ +^111^ 

'b. csnwit^/tu^iit'Sri tji^ cW&’m + ’ttR 

°i. 'srtW ^ "STtl^ +C’jh'Sl+^/<PlcJ)^l 'Q^ +^tlf^ 

iJ6.8 SlWlCM-fl »ll^C»f31 21^'* <1^ 

• RC®lIi<P, C»l^illR>\ ^'03lR<l 5^^?. <Plll I 

• w®f i>®iiw<ii «fW-^Trt ^ '^rRf ‘ii’SH ?ff5^ I 

• sjl^IWi) CSTCoq I 

• ’tl^’t, 'StCilW Bc<P»i C5J^ 'Olios?,t%/o»l^ I 

• : ^J|vsWt'a,^^T5jm I 

• ^ ^ ^ I 

• ?rMSK^ wRf’tt ^tif^ o'»'Sfic*ii I 

• ^ 's-51^ %?r mr I 


• '8 ^ 'a«iio«i<i "51^*11 ^^*1^ ?rr5^ ^ c<pR<pj|si (?T?it I 





ioo 


ih.<t ?t1^ I 

i^ ’l^«t 'S ^ 2f«fW ^ ^ I 

A. 'Q ^ C5p«n^^ ^ I 

vs. Ifl'^ (£1^ PlC»l^ 'S 1^^}^ f^®f ’ftf^ "SJ^^ I 

8. '*trf^ ^ (7H c«tc®i£i "sn:^ ^ I ■pTO'T ^ ^ «lwt "sn;^ 

*1^ ^ I ’tfw I C^ 'S^ ^C«t8 ■^eTC^ ^ I 

a. tl'^l^l ^|£1 Willcei ’Tlf^ f^fScil Re'S ^(.<1 I 

'Jj. '^f^ I^C?! W?llC®1 ^C<l I 

H. '^1'^ 'i|'^^fSRI Re'S C^ t1£j|«1 '^l<P(.VS *1£1C'0 I 

V. R(.?l 'sr^'f <P£1C^ ^C<l I 

<5. ’ft^ <IJ<IRR <PW '^i(.<P'^ <P£]C'S I 

io. C^ R®tl^«i 9||C<PCS1 '0|<lt^l«J <P£1C'® ^ I 'Q^C?f lil'ST ^ 

■^TtW I 


• "Sl^ C^PffWt^ *5?^ ^flTf’tt 'Q 0 I 

• C®TC^, «Tl^, I 

• I 

• 'QTrfSt^ C^H’ C<pR<Pjl®1 <I)<1R|£1 I 

• R<P»IC^| <P<|| I 

• R^iw^i ’rt% ^’Tt^ I 

• '*ra®rt 05^ <P£1| I 

• ^|C<M I 

• 'Q I 

• "5%^, ^ wi?r«n I 

• tJi^ ^ ^ 'o|R<i>j|Rin51 

• (3*^ <i^lc*il£) ^ ^N®PiJ (R®tl^*i '3|^^lw) ct><p <mI i 







• "11^ « *ifl%rtWl*lJ VA I 

• ^l-fllHH HW WlWtUff I 

• ^ I 

• •iW'afltf'Sl ^ I 

• ^l-ilJlHHI «||i^ I 

• m^icM ^t<u 1^ ^ iffHi I 

• ®*l|lfl-W^^«lCF|l^ I 

• ^fipKf’^WwaW I 

• #lfle*l I 






!».v <Mws I 

?il^ *1^51^ 'sidinlSl ^<Hl (jre?it^ 


5i'^ «rw : IP C^ 'Q ^ ?I1^ ^ (iRT iBfRRtt 


s i : 'b ^^|C'» *\\^ - PlWW'S) ^ I 














>o8 


4|» « ’BWflOTT^lPPFt 

i gftfH® Tilfi^ ^ji® 1>ls|c*i ^iP5'£c?it ^s*l1*n*wswBi Rfli’irt ^ *rtk5 

5J^r)h ^St ^ I "^W^, ^ TJH.'^ fil^ t&"lt*Tt=PPIiR?r ^Il^t) ^5lW-^TOl^ ^*tOT 
"sni •l^icfl ^jHwIw I 



^liFi i ^li "HlPi ^ ^^THT '©<1*1 Pi4i“l (tiw 'biHI-wii1<i ^Iw ^jH^'oIw 



^RI ^if^ ^®r ^ 4<I3|*1» ifN^, *tt^, ?f1'^>t?, 

^ I 


s gftrPTs (^) ^ 1^1% ^-(?nit 

^j|*ll>l ^ I 




with : 'j'3l<i'o|« Titf^ ^liBt, "sniS^f c"iM"i, «S?Pk ISrf^ ^^i9F&/5rEfRf 1^3PT 








I OT ^ 'sn^l'* ffWBT "^IW ^ ^ 'ftCl'flPM »IWCTJ a^pBl 

(Hummer ) ^ i 



: Tll^ "rtiw 1 MH ^B*lt'TN*l^jrei ’iftr ’iftv (C!lTO* 1 H) W 

fiftai 'ilt'lfl vw *tlBr I 



'(PH s "* 11 ^ *14101 PWfiH Rl%a ^&*nfl?*fif C 5 ^-<fl? WI 

-,- 


^*5> 


vPWfll ! '* 11 ^ ^4lnr ^t"«iiflifil ^iwr (sitst, 4 h nif'fllM phi pri 

:^-.:4 


Vv 


I R^t 3jl^ ^®llRp ▼41ii/'flPr -isRi toR^-isi *i(wh ^h^Jp 

I 




Hfiil ! sf'IJ ^151 ^ I 




; ■S(.j|«plw^ »tl'5|R^ ^'ojlR cScHhlR 2|ral«r^*l 





csj®ftf%t ^ : Pi<H<l>lter 2H5(t®f% 1^1^ cswlf^t ^ »I^4|W ^ (?KK 

C®lC4 sjtiil'afi.'i '4Rf ^Ic'Si wti'o tTW^ i 



^1^ : ^ 'SU1»I=PT C5?mr ^ ^Nfvlll ^ ^ I ^ (imW JFl^ (^ te ^(I'iilR^ 

^|'§I\B<i^stW4^^) ‘il^l^'siM V shaped angular (^%irzlwN^?) ^iRcet ^'»1T 
^) I 


CSlXHC3HJl*1-i 


io«l 



i •jtt'olw ffrc*t «IW PiPinJ 3J1®5, ^ ^siHg^T3lPtl 

wnlil *Mi 's|wiu ^|9| ^1 ^ I 

*itcB?r c*ic»l 41^1 wiwi ^IPK. Hld><i 

isH ^<il ^ I 



0 ^ 3H s w ^n4i3K5i4 'si^tf^ trisit ^ c^ 

"414^ ^*5t ^ I 



cimt^ dJ*r: ^ ’rfiCT 'srm ^ c*wtf^?ici?*r ^ i ^ ^ («15r/a-1^/io1sr) 

ttWI^T wot OT1^1^ C5*f iW ctPT t'SC'^n «RI (iffl^^ol^) tfl^r c5*t ^ I 



T-iiRtV ! ‘flW OT?l1? ^ I ‘SRssiW ?Pf5 (^ %9 tiMR^i* ^>^1^ ^) 

^ "siW Curve shaped <4??. '*lW'ltOT V shapped slotted 'sU’BRfcs d»OT 
OTHT^) I 








♦Mftf ^ ^ *rtlnr Cw *ifihilPD ^-c?niftr ^Rw *11% ^ 


iWlhm i owM ^ >i1<WCTfl wlMl % ^"^1% ^aduM ISnw -qw^n i 



T^T*T : ^ *l^lLfl *JMIfl W*U !cTJ in I 





ioS 5 > 






'^. ?l|5i>l(.<Kl ^t'*t*U C®N I 
«. (?Pf I 

<t. ?I|5h5Iw<i '©‘fl^ ^ #t ? 

'b. tll-'vl^i ^ ^TTBT ^l^®t ^ ^ ? 


ilH|31«l4 «J*t: 

i. ?ll''vl^j £f^?rft*l^ jj'^'fi <p<]|$i Pi?i»ii<iRi I 

'5,. ^k'st 'wT's I 



4,o.> I 


^ ^ •iWM'fl cid'iftwilw spsi^ ctIct 'a ^Wf ^wf 

^ ffli^o*iic4 Gil^^ «iwT wTf mfl ^liw wi'iffiwnw ^?r» 

nMhin ’9 ^iw I 



ffer : *tni1%n 

4.0,^ •w'U * 

• 'fl|H^)'MI1fl Sj®K rtW CHlIlW *ll»l3riw I 

• R41H 'fts ^*ilwi I 

• ^ ^ ’lOT !|wi 'SlIlJ^IWl I 

• tllsUH +tfHl Sfflfl wit <IWilMW +H I 







UPT 

2|^ 

<(?PT 

i. 

IFW 




HH 



■HU 

o. 

TR® ^ ^ ^ af» 





8. 



<t. 

iivl<p 


'3s. 





s 




V. 















> ! > <a^P|ifi *|i)Li Rui4 9 iia^^iw i 



flw : Blue Spot Ibols Toipedo 



^ih.^-. AilfafnUMmF%ukhA]l0fI]flvk3O^^ 



fi^ E Merdall loniiMXiSTSD CsDcntltowel 


liq >Kd^: Xeat Aoductfl Mottar Kfixliig Ikay 








1m iS#.® : London Pattern Brick Trowel 



1m : Ragni Soft Grip Pointing Trowel 



1m ils.b- ; Roughneck Two Handed Wire Brush 



1m : Painters Bucket 




^^8 




i. •« 1 t?lf^^ ? 


J>. ‘'’ft?lf^?,-‘il? ^ I 

^3hh'^\R ^ ? 

'll. ^®i'o ?s?r 3^1^ 'S ^ 

^H|5t*l4 «t»f: 

i. ^ I 



'Ql?f w ?f1^ ^ 'a||'«W<l Sn^T’f 1^ 

I 

1^ PiwAj R'RRv'flRf 2|wl'0(^«i'»l 

❖ f>iW^ SjCillSr^il^l 

♦♦♦ '0||'3<l^\S "SJ^ I 

'oii'a^i^vs ^^c<p <mI<i «t*ij I 
♦♦♦ 'oii'3<i^\s '*lf^*tT^ I 

❖ 

❖ ^ 'Sf^U I 

♦♦♦ '0||'«<l^'0 ■^^CSf ’iRs^h iSfJ^ I 

1^ Pio»(v R*RR<;,-iflRT C^api^ I 

1^ Piw^ I^RPIk, : 

❖ 

♦♦♦ 'StHMI^11^ 

❖ l^f^scT’t 

❖ tff^'QTlH/'&’f 

♦♦♦ C5 

<♦ tJ^lw'G 

❖ 

♦♦♦ 

♦♦♦ ’W^R^ '8?ri®T 
■*♦♦ 1tr^ 2ft5?s*t1^ 

♦♦♦ ’flf^ %ts^ 





^i.8 W *1^ 

'3Tt*rt^®^s f^*ill> *ft^^ Pic»)^ Ivi^Pfv wt?r '^5tisf ■5ps>t^ '^?[t Tf^tt - 
i I 'sii«h«mM : (?r ^ (?r<tn?T £f«tw wrf tw 

^ 11^ 2|^^-wm : ^*n?'=t^ c’rfe^r® f5iwc^<i ^ 2f»% ’if^ef ^ ^ 

^5^‘2^ I 

«115|2K stwM : w ^ ’m Piwc^ ’ftf^ ^ WT am 

^ ^ ’tl^ 2ft«T^ 'S|(.*i«P C^C3f 'a)i<p^'%f ^stfls^s 

^ I ^ c*tw <p<ic^ ^ I 

RU Pltai^ R*RPl'^ Wtlh'S : 

Rcjj ^ Ric>i^ R’RRf?, csral^ ^'^R)<i (WSTft ^(.=il: 

^ C^ 'Q >fl<IWJ ^ 

WtTI^ ^t^TOsf ^Rs|»l<l <M(.'® I 

'^TT *ft*f: Plt^lC'V ^nf^ t^lEno ^ WT '2^ <PHC'o ^ I 

\s?f «irt*t: "spieTf %?r ^ 1^ Pi(.a^^ wRr^fR^ i 

8< «rt*t : ^ ’t^ Pltsit^ ’TtR ^ WT cm ^ ^ ^ 

’t^T *?'Sic'© I 







i. £iciii«r^<j'oi c®r*f I 

'^,. 1^ PlW^ Wl?r C^^3PT^ ■^ ■^ ? 

vs. f^ Pic>i‘i5 cwi^ (?n*( I 

i. PlC»<n> ^ I 



csn:^ 's -sitht’ t^ R^ifvi'o c*M-c5Tt^ cs^f ^?®r?( 

’rf^«f ^ ^ I (iit ’nf^*i?s ^??‘t7^ ^ I ?rM^ ^s?ii?i 

1^f*tc?r g?"'^ csj^ cslt^ cg?rH 'snt^ c’r.t^ ot.I^ 

wwH) 

❖ ‘PW^l C1?ll«1'QC®1lc«P '0llg'0|c<(l^ I 


♦♦♦ *11^ !(?llc*il C3T*if <mI<i ®r«ij I 



'^^-•iRr 2|C?ll'Bf^?l >ll*1l>ll«1 

■«)>||br^-t£|^ «f*ij gc?ll®r^?) : 

❖ Csnwlt^’TN^^ 

❖ csnwfe^ ^gtgT 

*5^ ^ftgt PlCa|‘5 

❖ 

❖ ’ftwn 

❖ C^l'iJ'lJl'® Pic>l^ 

❖ 

♦♦♦ ’Ttf^ ‘il'^v 

❖ ^ I 






1^ CSJ^m ^5J*plft (?i^Tlt ^ : 

^ C^ 'Q <|s1->5|<-i£|^ ^ ^’ff 

'»IC5Tl»jt'o| ^ I 

*<H: %5n:^’flf^ ^ ^^ I 

'S?r *<H : ’llalc'o ■sPFTt ^ I 

8< <(H : ^ ’t^ f>iwt«5 ’ftf^ 'SR wr C^ ^ ^ ^ 

’Tl^ fntil Rcil ^C'S ^(.<1 I 







i. <I«1C'!) C^? 


i. 2t^?rt^f%rat C®T^ I 

'^. '*m1^?.-<p<iI<i c^53pr^ '^ '^ ? 
'S. 'is?»n 


<IH|Si«14 «t*f: 



^ 

’ft# ^ iJHi^-iii? i^8 'sr^ ’f? ’fif^ eft?! ^ ’ftf^ '«fT'8Trn?^ c#'f5n:^ i 

'^?f3^-iii'^ '*tf^ '^5^l?r ®t»ij ifi'c^ Rj®!! 'oi<5'3j^|<j '^, R»SR° 

I 

1^ CW?IT '55*11: 

■^. ^?,Q}>'5c«p ■*rf^*t1^ I 

'^. %*n^ ^fSRf ^c<p|i>c*iti <piiic®f '^vfs^ <iic'® ww ^ ^l?l I 

’t. ^?,Qi»c'5 'o|«qf^'® Pic»<^ 'Q t3F?It 2jI^Q}»i|| '^R<P'o|c<1 ^TTt^r ®(*iJ I 

'^. 1%^ <Pi®tc<P '^ift 'Q I 

^.'©.'S R»®R<c, «<iRf ^PRi^ 

2l^Jf5^ 5pr «n5^, : 

'^) ®tif^ 

'^t) "STtl^ ItoT b©f% '^55^ 

’t) ^l<ll»^<l 

'^) 'oilc^lR's '^>5^ 







^Icwi R^^iH 

^PRT 

<l>oR»1 ^c>s 

"SlXt^ '^o|3J^ <p|Sc'®*l^ epic's? 


H1^ “'t^ 

<PlC'St 


<\ <lw 




PlC^ei, 





<\ “it# 



‘if^ <tw 

C^H PiwtJ ?s?f^ 






(.a||«tR<P CIPIwiI ^5tW 


H1^ “'t^ 


ci8 ^’m 

‘if^ <tw 



’tw 


'^«.8 *trt^ 'o«ite*f« ^c's *t1^ I 

1%^ <p|(.«t <I)<1^'S ^tll^ Pi'll'SP^ : 

'^. aiklf^R'S’ '^1^, t'St^ 'S 'a(l'sr<| ^i^lvf^'Q* I 

’t. 'siliWH ^HjMj ^ I 

'^. '5P©I 






































'5|5Wt-4,« 




^I?I^4|»t: 

i. 1^s^?,->ii^ ^wipi^ (^ I 
R»S9?,-t£|^ C®T^ I 

«. *11^ ^^f*fipi^ (?pf I 


^H|5t«14 «J»f: 





ophT, ^ fttsr 'mfc sj^ ^ iin^ wrt wrf arttf 

iiPiPi 1t*l I 


ijulikidc 

- \ 

tfi 3 pyration 


X 


n^vicfi' 

mr'a|Hir.ijicjn 


i;^ 


hiJEncrliU- 



fS^ ^8.> I nM* 3tV 

DPC <Dunp proof coune) ('8 |»hj ^B*IWH fttsi iiMSHTWl i 

^) "WWllll CWIlWfl ^ I 

crar i w wft ^ CTflsfflfH-ifl) 

^ '«iIwi ffnitm I 
«) 4H4JH4 ^ ulSIWH 'SlfM 1^ ^ I 



ISai sr^ 









^ I •Tsi%r ■fe.l^.f^ : '^PR (.“iIqw c,<i>h»iI c^r*i^ • *1^1^ R'i^Pi'i 

'^. R'i^R'i »iHltf^: B<p*i ^ <)|R« R^R*! csi*ttwt'5?r; 

R^R*! c*p^: <iit& c^ '*il<i‘lcii ^n'onT 
^t. R^,R*h; 

'^. ‘fl^te^l^, cwT: ^RT, ^’inr, 'aiJl«j.RR?ilsi ^ ^ ^ ^ 

Wf I 

^ I ^ f^.RtR: wt^ ^simr ** 11 ^ <£^ ^ 3 ^ ^ ^ 1 i;^: 8 ; 

^kRi*^ ^«iI ^ I 



■ffeif ^8.'® : \5JM’5)03111 <l>M»|3a5 










'HHWiiPfl *111^*1 ifl^tl! iHj-»f(fMai "4^ «flff ^urt iiT*Ht’?nftCT^Tw^ 

4lilWl^'* ^1% ^ *tlH I IftPift (DPC) *flW'*rWCTfll%l3lW 

£|I?|U4 ail^utu 'fliilf'Bl «iyiaw"t tiff I 


Damp Proaf Course 


Ltsaf DPC inner Leaf dpc 



inriiiii Ithif D4<' 
IjpdOd ChVf 0P^(. 

RiJt; 

f4lwr#n neci 

Ut|ipaJ t/rtl 

OKU {l^iOW' '> W(> 

DfM 


^1 







ISa Aj#*8 ! WW 

ffcPiPw fW(| '•iPift s 

♦ felts, 

♦ 'H'WJfttl 5^1+4*I, 'ailil, 1*151 

♦ 'Bit'Bit} •iWtr, crfS; 13|»i® Plcx^ -edW* ’“(■Pi^ti ^*i«'l i 

♦ BWiWHJ C^lWfl »IW I 

♦ oirtcw I 



paJ-.id 

0 

‘ HlHlWlS 








f5^ '^a.ft I liPlPNi 












^S.<t HWIW 

‘tHIW 'oilq'sh j 


i. ’Ttf^ twl*?! 

pTc«®r ^ ®»'»i 
«. »ilf5<i *}l1^ Pi*»»l“l(.*ni ’P’i'ol 

<t. <p|5)|o»i«i Pi^|i>»i 

■#lcs(t W ^5(1;^ ^ ^ 
*\. TJ^ l^*H 



Ur>capf>e<l 

CtlifTifl^y 


C>efecliye 

fLaaliingx^ 


Conde-nsatNon 
frarri fiLie 


Rlumbing 
leak j 


Defective ^ / 
gult3ertng^>i 


Defective 
iwintirkg ^ 


LeaKs from 
services 




Higft ground 
levels 









^S.'b 'sil^vsierP^va <n^cM Hl*llC»i R^h'l 

iSf^ 2|^: 
i. 4li ^ I 

'^. *ll'S^(.'o *lRi>l I 
M). ^C«l3<P ^ I 

8.^^'8^5imi^<iai^^ I 
(?. 'STIK '4'^ wt^lic.'® WW I 
'js. ?n^ ’ll:® i 

‘i. '5° iii?r (?^ I 

\r. ■^?, 'Q^ '55?r ^n?r i 

t9. '"ffteRRT 'st*ij I 

io. <p|^|(.»i|<i ^<i*i«ph <Ppl(.?l C<i?f I 

'^S.a TBJM Jjl^Mlt^RT 

i. %.f^.1% <P(.51 

<r?, <PW 









i. 

'^. ^j|*M sp^ t^if^t^r ‘^i(.<p <ic«i? 


i. f^if’l^f <P^ 2f^l^ 'Q 

£t^?nw%?r^ c^r^ i 

'D. f^f^-iil^ ^ I 





«t*t: 

i. ll®ll(.'i ^1^ 2|«t^ 'Q 2lR)Wl(.<I^ 'o|l(.«lii>*il I 



i. '^#1TIW ^?rc® •IHW I 


Xlonstruction took kit 



4lw «iJt*ilfi< 'ftjPi^l jJt* *l^s 
'^. wItH 


i. «PS?I^ 

8 . 

“i.lJPf 

io. FHfifC CT^®T 

i'b. '^|3j*ll 

, ■^xf>fl*'i> Pi^l<i wPl*i 
1511^*1-11 ’♦I'Slfl 
oi. 


V. ■5l«# 
ii. 'e*i5T 
i8. 

'*iw^ gPT 

^o. C5SH3l*t 

tiR («PT^ ^‘I'iJIfl, 
AS». CsiPR 

®(t. ■?*[ CSRFl? 


'b.’*lf&R 
b.‘»l1st 

CSRftfiK^®PT 

ibr. fStHiW 
■®I1^'5R 
'^8. jF-^NIs 

«o. 

®0. WI*1H 


®8. WM 





'll7 











ivD'S 


(i) ’S|11& Wltt^ (Earth excavation equipment): 

I C*ttt®ST 

'0 I SN "Tl^ 

8 I sPN 
(t I 

'Js I QSWt^ 

V 

(ii) >lin» (Earth moving equipment): 

i I 

^ i^srosmm 

's I wtm 

8 I SgH^’fl^ 

i I (^M W 

^ 11%^ 

'0 I 

8 I 'oRt.^'iJR c?rHl^ 

(iv) '*It®lW»r (Hauling equipment): 

i iSt^ 

I 

« I WPMra 
8 I 

(t I <pjh®i 
^ I 

(v) »I4|MII^ (Hoisting equipment): 

1^0 5i)i(.»ii5i 'Sf'ij CT <i)<i^h <p<ii '5^, l^tjj c*niT ^(.®ii: 

i I tpf 

^I 

'S I C5^ 

8 I C3H 







MEASUREMENT OF WIDTH 


measurement of length 


measurement of height 












> I 1^ «ttC?r^TC^ '0|1l»H? C^ ^<1(.®1 ■'St^® «l1l>'? I ^ 'ailov;? 

'9K(.«i fate's I 

^ I ^51^ <iRs1^ ^ fRrf 'SfWo ^ ""t^ 'oKc'n 

« I 1^ (" T ") 'Oii^rot's «(C?r ^ ^ I ^ 'ot^s 

^<|l(.'8 'ok®ll I 

8 I <£(^ ’He? ^ ^ C'eatIWl ^ <if^K C^ CW ^ (?ra i£|^ 

®tlf^ t’qhic.tf ii|# '!j|(,®il I 

'O'srii •i^Tic^i ^i^tsi hD-^i ^c« •n^ i 

'O.i ^i(.'®ti '^■'odsjc'm 'stW '^1t% %?r w H^w»p''i '^Rii^r 



Sttp 1 St«p 2 St*p 3 










Silt Cpntenl Test of Assn'easrte 

SAND SILT CLAY 



O-iO^ arit 
»0-100%esftd 





10 - 30% day 

3Q-50%5ilt 

25-5a%£and 



50-100% clay 

0-45%5Pft 
0-45% Gsnd 


i I ^ ’tiPt ffiw *ifl^ ^ t+Ni^ « <(Hiwt 0^ ^ ^ 

^’8*1 ^1^1 

^ I IWHrt •llPlHI 7tW Rtfl '3'*ll^i« I 

«I w^w »iMl flit*! wlfliiSw ^RtiH *it*r 

Wl 

81 fttw "*11^ PlISl^ ^oirt IStw^■it¥^’«fii ^*lHr *lPf ortt 

^twi 

•fwm ^1 £|^ 'a ft*lir^lBra 'anpw tmv *l1N^ ^ 

^Itq I 

8 Tlli P^PI^ *lH^1#flW 
a.il^iCTcfer^ •• 







8.^ ®i*p^ -wilfl 


8,8 Piw-t ^iPlw Rai ^anr •wsft 






30k 


^ I ^ ^UPBT Ulrt flni 'H% li^CH ^ 'NlilEfll *IW Wlcfll PlCH^ I 

«I‘ftiiflhMPioi^*flRw<ip>’■flilPTi 
i I ^ckic% ^4 fiwi <sl» iipta Rw «twt PlW'Oiw I 

I ^w^’siifli ^ *iPr »hi *tt«flt ^ I 

I itK rtl3®l ’ftnirtV !|W^ ftW *llR(i» flWW ’’It 

VA 'flIWi Plw^ I 

*.S "P 'llVhl ^ * 111 ^ «Hl •Wft s 



ff.^’ft^'B’T *ftRtW flftw’¥ffll *111%; 



(pifl ^li *NIi5 ^l^rwn lifl Pik1« i(^« 

3 10wtS|^|^^1S|0|^|« I 

«I ’5j)WI WlWl !pFftI iH’llPl itt ’’It I 
a I ’fPT •lint ftw ft’lft’l I'f W (W I 






^8o 

! 8 ! (t 'aiyil'O -flilWW *IHlt^ I 

«».> 2|c«|8t^4l »||*||1||»I WlH : 


-■»t%rK'*rc«t I 

- 

C*h3RS-«# 

c*iwi% d?*f — ifl# 




A 















'b.8 »l?hFt^*aW ’Ifif^ : 


































^ ^fMr 'si^.’qtD Iboa \ 

‘i.i “iiili i 



?tW owal7 «Wfe: 






> 8 « 
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^^tlRT ^ I (RRf ’1%’R RKfIRJ RtfR RRRRK 'Q ^ftWR Rtl^ ^ ’flf^ 

RtfR %s ^ I R% ’flfR RIBr R^ R^’lfR ^ I RIBr m 'Q ^Sfspnft ^ 

^5f^ RRf I vil^^ (RIRv ®fR R^R I (R^RR 'S'SfB Rll^ (RtR RT (RR '©k's (RIIRv (iS^ 

RRf:^ R?R I RIRR WRR 1%f% RIBr ^ ^ C’fcR RfR ^RRT Rt RIBr 

votRRRR Rn^ ^ I RTRtR«t^ «Rfg RligR «tRRRR o> "SR ^ R^f^ RRt RfR 

Riw I 

WWR 'S RIrrIR, Wf W ^oRt Ir!^ ^ 5,^3 IB’S! 'QRR 1r^ R»fR (RIIr^ Wo 
RSRf:^ RfR iRfip ^ ^ (RRIfRT RJRT I 


^fs|R RBrH 


BfBlR(^) 

wiRkciw 

«|flR®t,'^ 

I^CO 


io(vso) 

^O-vSO 


vs 

i^(8o) 

8o-<to 

(t 

8 

i(t((to) 

‘lO-cSiO 






















iiKt 

*iin^ 'sfMi i^n'^ 1^8 (^o') ^lH^lc*il «)l<i I 'onl'3 ■®^ir ^'ojlRn wcm 

♦ITBII 



1wr i.o: "sillS^f 


(SPT ev Standard Penetration Test) : 

2|l^ <t ^ (N-Value) ^ ■^, lit >I115^ ^ 2|f® 

1*Ns Rc»f“l*j| (m I »a¥tOT ct ^ (Spoon) ^ ^ 1%®? « ^i^grt tbrit 

^<ltaR*r i£R8 *R1? «o'' I ^l^rt ^iro?f sfiw <ltw iSo *iitB® 'e'^PRf ‘awfl> ^fl^rRi 

®o" (A(^ «iPlW5 ^5lM^ «lc^ I 

I «pai^Il» «(1xi1c« “’Jcis 2fs|CSf »i1ltc'a ^1w1 ^ I 

2lc^ 'flll'ill'* (Blow) ^IW wtw* (N-Value) ^ ^ i 

iH 'shln Split spoon samler ^ i iflt® CT^ <*R ^ 

^iflwi ftro »wi^Ri 'snflJ^r ^ ^iT«?it '^\ ^ 

(compacty) ^ "snl^ «ilc,*l1V^ i ^r*lt*tt^^I®RsT'=RR 

« ^ 'a||C’lft'<I» a(in>c» ^ I wH ^ »1^-3*fB'o ^ ^ 

^ (vtlw ■^1'^ I <4Rr ttl-^pllw 'aiC'i^P C^l OHt 
«C?RI *|'Slfl«| RW ^5I|^ gs® *11^ tiR8, iOO ♦rtW «C^ I 

^ ^ H^l I ^ Refusal ^ a a ^J l ^H ^^1( 1 I 




wsrl^ "snl^ '8 <11'^'®Mil 'Ojl^ 'Q ^ 'oh<l^*i •sp>l^l CHIM 

"5^ i : W»iai<i 'sill^ ‘iR-' 03 l«] 5 i 'Q 'o|n<ivi ’P*i'ol (Rerzaghi and Peck): 



^1^ <1^*1 

^-8 

o.^(t - o,(to 

8 - tr 

oAo - i.oo 

b- - 

i.oo - ^,oo 

<5 

O 

^,oo - 8.00 


"5;^ tiPT ^5J1^ 'Q ’fai'ol (TcrzagM and Peck): 


Sff^'^^cB 


i - VSO 

o.H - 

vOo - (to 

- 8.(? 

(f-o iii?r 

8.(? 1 


C^ 'Q "STWlf^ '0<l(.'i<l ^I^P# "STfi:^ C«Tl^ CB^ I (i") 'Q 

vSoo t^.1%. X 'Soo 1^.1%. C®Tl^ Ctt^B^ 'Q^ 'Q^ I C?fB|^ 

<l>l|cil ^ i?RTW '8^ ysl^llcsi ^^C<Pll )1 "STt^ ^ I 

'8^ 'Oi'a'og ^8 '5|^ I 'o|i1<IR*i ^»I'S| ^8 a|if5<l ^?,(,<p|l>*i "511^ I 

sljhWtfR HD’pI : 

'^'®lf^<P'0|^<ll3l ^I^<pN '^‘tt CSrfBf ^5f5|^ •^<P ^Cil ^l(.<P I RR>5| '^‘tt^ '0^ '*l^<P<ll 

-srll^ ^ ^ I 'i|lwR<l>M Pit-iHJvj ^^scrt^ (Grain) 

■5|t‘^^ I 



s.'ic? M. R I 

CSlfBf ■^- 

8 .H<? - ^.oo RR I 

■srWlf^ <il^- 

^.oo - o. 8 '^(? 1 ^.R. I 


o. 8 ^(? - o.o'K? RR 


o.o'^C^'f^R. I 





^5fw (Undisturbed) 'Q (Disturbed) ^Ttl^ 'S 

’©'•li<iRi'Q <p<ii I 

i I PiR'5'’i (Atterberg limits) I 

^ I 'oil-^Fs (Grain size analysis) i 

vs I (Speific gravity test) i 

8 I ^sftg 'Q (Wet and dry density) i 

(t 1 (Direct shear test) i 

'b I 'oila^l (Natural moisture content) i 

^ I (Unconfined compressing test) i 

\r I ^l%s^®r (Consolidation test) i 

<#^7:511 ^Tll^ wsT 'Q >1^111^1 w I 

vovg?t\o >gc?ic?, I i 

£f^ 'oli^<ll RISC'S <^0^0 I 

cB^^C*lfif (Soil test report): 

CB^ >lRt'St<l ^ sMtil-Uw (?iTim 

t%Sf I (£1^ igff^ 'q<|'3^|«i, W ^seTt '»<l(.»i£l 'Sf^U ^ CB^ ■^C«lT ^ CBt?^ ^5l1^ 'Q 

sp|c?ic‘V£] •tN ^fr*f OT?rf ^ I (?f <pwc?, 'ol'si ^24 fS<phl 's 

ji|1u!T<p(,<p' 5 I R’jf'v c>f?rf 


i I 

vs I "Plcsr-g <’ff^ 

(t I JiHh'i 

H I "SIlfB^ »T57Tf 
c» I 

ii 1'Q 

i.'b »(llu5l 'oln^Vl I 


8 I ^ (?PR ^ ^ ^ l^ef 
b I 

io I 'oflWlHl 


^-'>1(,?ICS1'S1 <ljf^W(.<P Wi£l<PC«1<l "sni^ (?f ^ <P£1(.'0 ‘'ttt;^ 

^®tw WsT (Bearing capacity of soil) ^ I ^1^^ Wat 's^ 

I ^ 21^ W ^ I ^ 

i I c?fB m ’ff^ (Plate Load Test) 

^ I ^sjtpp^f (Standard Penetration Test) 





C 6 ^ C«t^^ ^Ttl^ %11^^ Wk ^ ^ I 13 ^ 

<p5(sii : 

i) Meryerhof’s 

<£^f5?, t£l^ '51^ i£)'^ C5C?f ^C®1, 

Qa = (N/4) *K 

'51^ C^ ^CeT 

Qa = (N/6)[(B+1)/B]2*K 
^ Bowie’s 
'51^ '*5^ 

Qa = (N/2.5) * K 
*£^f5° "sl^r ^(.«i 

Qa = (N/4)[(B+1)/B]2* K 
(?r«ftw, 

Qa: / ^(>?il<i^iJ) [ kips/ft2] 

N: 

B: (^ IrjiIw) 

K = i + O.OvS(^^) i.vsvs 

D: "snl^ i£|^ '®eTl? ’I'olil'ol (^ R.'^iw) 

- oi : iil^.f^.1^ ^o, '^1^?, ^5ff5 '®®rf »llf5<i 

^%:5 I vsis^.c®! RillR?. w? 

Meryerhof's ^ 'oi^-^lw : 

K = 1+0.33(D/B) = l+0.33*(4/8) = 1.17 

Q (N/6)[(B+1)/B] 2 * K = (20/6)[(8+l)/8]2 *1.17 = 4.94 kips/ft2 
Bowie’s ^ 'Ol^'^iw: 

Qa = (N/4)[(B+1)/B]2 * K = (20/4)[(8+l)/8]2 *1.17 = 7.40 kips/ft 2 
C«t^^ ^^5?|iSt (?^ ^sm, = 8.558 kips/ft2 



iJsJs 

i.H 2|^I<1 *(llwn 'o|5i^^*t ’P*('o| 

’^o t)v^<i'^fvi NS>ivj'^fs)tvs 
^ I 's ’tf^ 

■*P»<'©l 2tt^ I <#, ^ ^ «1'ol$i's|4j ^ O.C--O.H ^ «lt^^ I 1^®l1?r 'Q^l^ 

's^ ^ (SLIDING) w 0^ c^ti:^ i ^ ^ wot i c^ft:^ 

i.^ ^ I ijW, ^iw*n%, ®tH aiil^c'o i c«t^^ ^ ^ w^ wf ^ I 

^■*p|'aw <||R> ’i?i'^I^C'o ^ i£l^ ^ (.<it'o I 

*rat?t^ 'srtl^ ^ wTot t^1%^ I c6^ w i£it Wot 

■’^TTf '^rtn I <ilf^ 'st'ij <p|^c'»‘^c*i<i ®t*ij 'oic*i<p I RI«j| 

Worn c<iin ^: 







i^t90 

'oivoj'as ^ ^^111% 5}tt^ 

io 

io'Kf 

^It^oe^ 2ttt:®®T, <ll=l<p|a|?l 5}tU55T, wf& ’tt^t^ ^ 

'Js 


®<^•^|,’Sl^t^ 

(t 

(hSH 

■stw ^ c^ 

8 

S'Oo 



^i(t 


i.<t 


































^OO 


i. 'sitl^'^t^^^t'T? 

c6^ 'Q eij|<IW^R c6^ <^»|c<p 

'S. <Plc<P <1(.«1? 

8. C^^^stW^? 

<t. 

-snl^ 't>\^<\nr\ ^? 

H. 'Snl^ ’lH'spI <IC.«1? 

br. 


i.'snl^ 3‘^l'sic'®i 1^ I 

^.■^sifsn^ -snl^ vs <ii'^vasw<] vSJt^ vQ ^ l^’tftos •spai'sl "srf^JJW C<i^ I 

vs. '8 woT ^*)jc5f cfr*rhQ i 

8. C«Tf^ I 

(?.®iji<i(.<)^R "STtl^ RRjfi 'srft^ '©iPi'pI 2f^rR ^5^ I 

cB^ *n^«ii1t ^^rwr ^ i 

cB# ^ ^ S?nw%r5T (?K I 

js». -snl^ ^ ^ ^ sfi^ ^ I 


«t*t: 

i I'SI#’tf!^’f^ ^ I 

^ I v£iT## (SPT ev Standard Penetration Test) ^ i 

vs I cB# (Soil test report) >^1^ i 

^ I i£I'^1^ •^C,?!®! CB# t^5# I 

vjj I ^StfsrSRf "Sf# VQ lil^fB'OjI'^ VQ ^ 'Oi<]<Hi,»i •*P»)'0| C<T^ I 




ftft Vinton ^w*r wr ^ ^an ^llBn ^l^lw rtkn oni i 


WAUL 


Qoujm 

^PEDESTAL 
f OR STEP 


COLUMN 


Co}WALL FOOTING {bjSIMPLH SPREAD 

FOOTING 


fcisTIPPfO Off 
PEOESTAL FOO-nNO 


COLUMN. 


COLJUM1M COLUMN 


STPAP 


(<IVSLDPE0 FOOTlMG UKOMOiNED 

FOOTJNG 


(n STRAP FDOTfNG 




^column 


SrtAFT 


(h)PtLE FOUNDATION ( \ J DRILLED BELLED 

PtER 


(g) MAT OR RAFT 
FOUNDATiClN 


IwR s ftftfl 'fl 8pPlT 






1%te tfjWMfl ^«I1I*IH <IIW 11%l% 'WMfl +M <IBMT ftr ^ I 

flSR %h>wlcT I TO ’wwn Pw i^PTOT 

'HfrH ^lokllw ^llTtTlW « I »fltr« 'WR ‘•flplfl 

1S|5R '^lll# •mfB'S I ftft >PI1*I'8IM 'snto ^RCflM "^aiw *flAPII "TO I WT 

*1^ I^CM >i|1B 19i4ii| ii>iH«|c<q iilfSfl ^s^tir ^1^)45 vcv I 

(Spivttd fSootlnf) : »iiw*il rtOT RPfi *il*iHH *TWPff aro iiittt 

SjC^lBU I 










^ov5 


^.8 »|l6«fl I 

•lf?»r 1^ (PUe footing) : ^ ^ WST ^ W 

t^c?f I«I« <wii ^ I 




'5..'0 : ®t1^ 































^o8 


^.<t I 

c'o^ln *01? 1^ (Raft foundatin) : ’STlI^ 'Q’RT '^I'SR 

‘il'ilci'Si >3^ '»l»i»ili ^«Tl? (CTt^) 'siToT ^ CS(^ '^Rc'® I 



hj—u— lt' 





bjoyani ra(t 
^..8 ; 1%% 











































































i^\ l^f& (Well Foundation) i '^^'sic^u c^ Rsflc®!^ ^ <irBT i 





r O U 1 > T cf r- c hJ. fjdd n u I 
j n 




•" • ■" 

^ ■ 1- .P JF . ■ 


r ■ 


r- ^ 



f : 


c 






L »f''i^~r"rii -i--^-^ 



3-lO' l^t-ilu r r»ci U U <<liT 


^ Cn« t 




t ^ M I u ■ t ^Jl•r fc-» *-< i M * « r I 


I e J 


fBiJf '^..'b ; ^rf 2j^*T?r 










i I C®T^ I 

^ I Rjfesi W 2t^? 

vs I 

8 I 'o|’1'o1<l 


(t I R'S^'S 1%% ^? 

^ I «rr’i^ 1^ ^? 

I 

\r I C'S'sih 

59 1^1^^? 

io I vili>IC»l<l #? 


I 

ivS I ■R'TH^ 

i8 I %;5rsf 


i(F I 





«|*f: 

i I ^ I 

^ I ^#5 I 

'0 1jimp's 

8 I I 



<iRs|^ ^>)ls(,'»« 'ai'^^h ^ ^ ^I*il 51 ^ C^ ^ <P"*1lc*m ^ ^'SlHo ^ ^ 

Rc.*fH*ilw ^*(|ii'o 'Q^t!lC^*| 5 T ■St"! I <s)s*I 5 ^sIst'BS "IIS'S* 'Q st^loo jj|^R>s* '^jls^ CT'osIs 
^l|W^ 1^iBfl^W4 ^PI?r C*ro*T <1NW ^ I 



TBaT’O.i : t*l1W '«WCilC*0*lH 


«.i 'sfilairtlC'M tRP® 


^^ilsvs 'elsc?ic^"ltss 'siTWf ^ »il>il^s* ^olcs s^'olcs "isHlwcs* 'o^ I^I®Issj1»i 

^ I IsysfR lii^ '3(lsl^nliis» Hlsts"! irW I »ilSs*'»lcs orientated ^ 

a(3l1«r^?l *1^ (iR^Stat '•Iw SJOIS ^ 'aiCS^lJI ^»l1c'a ^rtcg I 




aRcat^-lWil l^'i'l 

Itj.I^RHJl»l •iRm bsR T|ti^ ^ ^ ^ Cf^ 

C^RT I 





^oV 

'0.'^ Nadu'S ^4n'^ 

tsTl^ 'QRcIIC^ 2f«f|5T : 

^ ^srt^ *TI'e?iH w I 

❖ <)i^i*i ®tt'9?n?I 

❖ ^^iej\jj|(.«i i>Gr||i>(,GFif) R<pRtir»|5it ‘^t'a?i1?r'®t*u I 

^ "*11^ 'srt^lJCSf ^*llc»il I 

^ g||^l«^ 'l(.^l*t (.»(l^h®il?i t'oMI I 

❖ w^itui <i1Ri*!p ^ i 

X*)N's '{jI5tfi(,v*H i£i^ <ti<plw <p<ic.'» '^Khj I '*tf^ ^*1^4?!^ 

<qh<pl31 'oihhnh^ <pw Z'sR <p^iI I ifi^lv^l'S (ifSt (il'SFT 1^ R^iii ^ 

£|(.®j^ '8^*1 ^'ofSt'o Rc.^i>*il?i Pic'S 4^ ^lc.®t^lt^k'o ^ I 


N 



1fer«.«: ^snw «9t?it^*iwn 

^ >rt??T c#f^ ^ ^R?r ««tm, ^ 

^ I ttai’RT wf ‘‘#^-*11^ ^ #wim ^iwT cwT «#t?im 

<?Tr53t 4^TW<r i|I^W5l C5C5r 1^ C?!^ ^ 4PPSR 'a||(¥ciJt^<; ^ 

‘iilt^C's'Q 1^ ^ ^1% c#f ^ «*tt^ I ^^1^ '!»iiI¥cB 

c>i«l'lw ^5itipTt-<l^'l>i ^ I 

<)list's (fl'SR 'aic*l<p <IJ<l'S^i ?>?f W( ^ 'OIW<P ^5IHI^IW|?I^ « 

^c?i Sic'^ I R>'8flX*i ^1^1*1 zjwc*!^ C®Tt^ ^TSRf '?|^ C^Pf 

^ I ^sit^srt ^sfHt csf^ c^srt? '*1^ i c^»iM ^fR*^ 

C^H <1**1 ^(."1 ’iR'^lt^l'Sl g^R*!(T ^ I'a'etl^'i ^(.vo I 

«.« 'SfiCTClJ-ICfM giRm « 

❖ Bj,l^pHJl»i ^ *it<|Naii c% c*t® i 

❖ 'sil<i^l'a?j| ^gsRi w ^5njg?r i 

^ '0(hM 'ai^^h 'S^ll?ic'5<i 'Bt'ij *il*nPi<p "STK '<pt*«i i 







♦ ^ ^ TfPO vuiC'Spi ^IH ^RTI 

♦ rtW C’lMfllfl*! I 

♦ *ihPw isfOR l^ni ^Rif deal w I 

♦ fl«wi H'O HI ^ 1*1^^ i 

♦ emuiirvniM ^\ 

♦ *iw I 

♦ i*lRi*tt,»(13H^CTCTti^frMited^i 

♦ »IW w ^ jtfcHft SI«!H I 

♦ iWfl ’SfHff Tt SPK 'Ifi'Kj »tl^ ■llllWhl wo ^wH ^ CflCTt 

MWJ iW\ WHI iw ftlHH «l '»(R«IW *lH()f *l<*1!| +fll 



1^«.S : ^>(1 W «13«irfiHwfl 


































^ I 'QRc.ilc^*H <l®lt's ^ C^Rf RlWf I 

^ I Rtf^ <1«1C^ #t CRlRfRlHrlRR I 

'0 I '8R(,?lC‘tJ*iC'i<l '^? 


vs ^5rgfR*rf R^ ^ I 



- 8 


8.i ^iSit 

^ c’Wt^ ^of^ ^ 

(?Rf I (Tit ^ 'ii^'Miw ^ (n^nt ^ I lilt "sn^n ^ 

(?^?I1^^ i^ C’tW^^ ^ (TT-^5It^ (Hiiri ^ ^ I C's^# ^srt^ 'o<lt»|<l 

"sri^ 'stl^c.is ■^hl'aii 2l(.<i^"i®iRi)lii '»<i(.»ii^ C®f-'0||S'5 dill (.<il^lil I 

8.;^ (?r-'s(l®dJii 2tc^Mt?n5t 

'0<l(.'l<l ^^^*fi, ■^t’t^iSf^ C^ I i5f^?,-iil'^ ■^«tfi>c<P C^ 

<i®il (,<ic'o I '*l1^l •i<P‘*lin5c<p Sl^is «tI»ic'o Bit’'® ^Pile's '^, <ii(.io ■^^c«rt £|fiof5 

<P«1lt»lil 'sxit'lil 'Sl^Cilt^'^ lil^^ ^KlCbtil '©^^<1^, %Tt^ 

1%^ wn:^ 1^ ^ ^ ^ I 

'sHt'iii (Ti-^sn^ ciT^rf ^5^ Pi^iWii c^ 'Q^<j< ^?.'*i I lii# ^srTnrr R^itiiii 

lii^ <ij<ii^l9<i» ^[5^ I (Tf-«rt^ ^ ’it^Tit ^ I (n^ - 

♦♦♦ \5^ ewu^ ^ ■^'@l<l«il I 

♦> i»^ t^ef <ij<uj!'o (.«pi<i»ijh 1^ IS Pif^csi oiRi(.ii int® 

I 

❖ t^®i <p|t«ril <p«lidil t?TS^Il‘*Plil igfJTr ^^tfi (Ti-'oilSuJil 2l(,il|6fi | 

❖ ^ igjfe «itwT (Tf-wt^ ^w?r 

^sj*it*H W ’fii:^ I 

8.'8 pr-'o(l5'5 *^\n 

(TT-^sn^ (tru^ 2i*iH ^ «im 

^*ijw ^stfe wi I «pcii<pll> ^ wr (Tit "^1^ «im I ^«tt - 

i) 2f«nTT lii^ c<i>>i«ilt»i (Baseline) ^ ^ i 

’if#®! ^ (Centerline) -ifl? sisiNiUt^l lil^ fs^s 

<Pill ^ I 


^ g SI 3 



1^aiW=0l*r-i 




^ ^ ^ift® 1^1^ (a,b,C,d.) c^ 

Hi'(l'«<i ^ ^ 11^'siHl5l »ri«i)CTJ fSI^ I 

*) **RM?I CTWtPIt Tj^^(t5iIC«t SM^PBT (i,^,«,8) ^ ijilWltH C?re< ’artBWfl^ 

fSlV® ^ I 

8) 'il'^^'SlM PT ®l1'S?lt C*|*T PIWIT siHfflHl*! ^BT ®I|C*H TlCSt '“IHH 



IBai 8.i : w-'a(|w5 vtfilfi slfaRit 

f) T>il^ifN ^ ifS?r ^ ^ nHT ^ 

*||» 'sR^UM C^WlCflt JjCSlWM *lt«?lT'*mr I 

<») wtw ciiPtFw^5ii?0OT?iism^wwt*Rr1^^«^pRrfii^ PBJssri^^ 

^ i1?t^pic®PRr1S8?R» ««PR liw^ftPr^rWPs^ pNIw >i^«i isitc^ cff<lt 

^1^ '6 ’o^'i R4ioH<i C"W ^ ^iCTiT I 

H) ^ PtCT ^lt>r « <PliBW**IWfl 'amH liR^ ’t®l?r®t 

Pt^lnH I 

V) ^l(,«wi ^l«r» WBf 'I^Hn 'R isl?15 El'B'il^t'm <pt4B 

•llbFt ^ W ^B*11^T»PI1?r 'IltCTt 1^ «l1w I ^Rl*f ^15RIT Wll^ 1*1^ 
ij^IB »i^»i»isi ^piH ?ltw I 








'kcfhi CTiilT «Hr ’^I'Bwh dSfSh wt asW *I9h i ^Wwpt otI 

5|io^ m1"*iiR dJ|iJ|*i "^IVCT R'^i'®Im pf-'flfi® Rm 

I "fttp OTiHinr aicswfllir^B*fwiPH'*iPr wsr^pitt 


♦ dJf&H (fl w CTil^ 

♦ ^ 

♦ 'Bifjfl ^ 

♦ llWlRl »itellH tlR’^ ^ iSOTH 


«.8 mi\M #|4M ^«4b| 

^iW/ i(ii (wihi *pii »i'i^ I 

i) ^IWbim <ffit ^ ^ '■ii^l^ ♦ilW'if'B ^ ^ ’Urtl'it* ^ ^ 

-qjHIn I 

^ CTSH ^1(^44 >11*1 lif ^IKH 'WWWM •!•« RW I 



Iftfl 8.^ ! WSBf 











i I (?f-'0||S'5 "^tc^ 

i I C®r-'ailS‘5 #, I 

^ I CeT-^5(1^ (?T?H? £f*fH #t ^jNTt I 

vs I (?r-^5rt^ cpf^ 7TO Jivixifyii ^? 

i I C5T-^l®t5^ S?ni5f%r5t ^ I 

^ I C«T-«rt^ iJt’fSM ^ I 

'S I C®T-^3n^ £|^?11w%f ^|pl<p| (?r*t I 



^5Wt?r - <t 

(?r«rt^5T C?TM ^ ^ C^Nt^sT 2tI3lt^Sf% C^t’t ^si^l^lft W (1%-^) ^ 
wfe?, SlfSRTt^^ ^ wSc^P**!^ <IC«1 I 



fM (t.i : W wGc<P'*R 

Si4l^ 'a||il4 1 ^ 








































^4) 



#4h •wf^ 

CTW TFH ’IWBM^ All'll^ ^ ^ I TO »fflNMl*r "^llPr C9M 4jV|jRt 1^ 

l^w^^hptTO piwtotto I 


IBir ! TO’vflJfti TOfr 


M Wl'ileWTO^klffH ^<S(^ I 



■ftifl ff.8 iTO'^I^TORl CSiPPT 
















SECTION A A 




AA HHHI 3|fllftl <HlHl 'fNrt 


C*(W1 ^IM <flPT floss "SlSst ^ I ^»MI 4l*1Cb ABM OTl^ 

fl® (flt t4lPw •I'Tl^ (flCti^ lilfl ^&*tfl •ihw flow 

flifl flifl flftst I lirtlCT 'Bil»iw 1*1^ dhPl'® *i®Tt^ C(?iiflD fllWfl ^*ifl 


t»nPlA ^HHWCTfl ^IW fit^Rlfl fltflICT flftstfl ^ TO flt flltfllfl fllCTfl 

CTtPl® 


lUl 


















^ I (.«pl5(.^"l*i ^l(.^ ^(.®i? 

^ I <il<pl W (.^l®t| <P5l|51 C^ I 
I ?ro5 »il5&i (.<p«i 

\3 I IPS ^5t?r fro ^*fl? 

^ I £|^l5l Biil '0|?P*i ^<1 I 

^ I ?s?rt?rc^ I 



^^1^ pttflt mpft ^i9*ilw *iim?r ^<Pli!|pf "^^PT •pfHw WW? I ^fSft 

' ai^^ ii L* «P# %*n*Ti*T (Piw^ ^ ^*0. ^ S’litH ^ n15t ^Ttsmr S’litth 

(iPlMX * 11 ^ Admixtures ^RPflcn (slcati^ c^nO 
^iRnrOT^¥<f3w!i(fl«H'3lii"VttfSkSfl^^iwi wPt i^rttwttw 

ctPT’PW^TO ^ iflitJt Vi I C^*R! s^, silicic, I3;!l!^\ 

'6?rP! liW'ori^^.wjlR I 



a:?i.cQNatFre:?^ 


■fSaf ij>.5 ! ^^]3|C R4N <^H®r 

•wllW? 'yw: ^ spFpr- csii^ ^ ’ai1?r.15r.13t ^ i 

cjft^ ^ 1*t.1Sr.'Pr (Plain Cement Concrete) »1^lP?k ^i|fl» 

S*iHfH, CTf^ ifW ^•iPfH, ^ ^ 5 '^ihh dnt *nl^ ’rtajsct cmiaRhwiw 

cfli^ Piw^ ^ Lii^*i ^^pyj (f^.l^^Ri)I (4| wi^a WiWJ witrl VO 


^ '*^»l'o| C^f^ <p|t1C®i ^?,Q)»^C<P C^f^ '5t^ •’1^ <P<lt'o 

<ij<iRi<i I (?rsi^- c^ £|if«f5 '^nsf ^'ojiR I 

^f1?r.1^.1^ (Reinforced Cement Concrete) : ^ (t^-^/ R^*i(.<p|Pf?, ■^) 

f5^ ^ ^ ^Ttf^ <i»l^l(:»iN (?r C5 ni^ ^ ^ i£i^ 

mj (^ c?i^ ’fKT’ftf^ ^ (t^- 

^/R^*iwlPf° '^) ■^^c<j|c^ <ij<i^'o I (.<J»l*i-t^,'33h '^'Ojlf^l I 

®t»i|i5«ihi^<p|^ ^^ki(,*i<] R>I^(,'b ^?f3^ ij^ £f^t^- 
i. ®llt^ ■^<f^ (Lime Concrete) 

Pic»in5 (Cement Concrete) i 

i. (Lime Concrete): (^), c«fmt (f^ 

t&’Pf), CstfS! Tim (^pf%) ’ftR ^ stf^RTUT ^5ff5 

?ftf^ ^<(3^ (Lime Concrete) 2|^ i 

(CementConcrete) : (I^TW^), 

c^fM (^ f&^)/c^H ^ ^rsrw 'SvsR-^'o I 

2f*)h'® "Bi^r zj^h I ^Nt:- 
■^) eTt^ (Lime Concrete) 

'^t) Pic>^^ (Cement Concrete) 

’t) ^r. (Reinforced Cement Concrete) 

^) ^ (Pre-Stressed Concrete) 

31'^t^ 1^2f®t '8 <1J<IR|<I 'o<^<||^ RI«5| 2f^l^ '^, (7T5R“ 

♦J* Silk's 'QCijiJ ^°Ql»5 ^ ^|«1<p| ^?,Iif)>i5 

♦:♦ 31^ 

♦♦♦ 

♦♦♦ M 

♦♦♦ C^t®Tl^ <p*HjIcSvs ^?,Qi>'5 
♦♦♦ ’ft^^TlPT 


^<f3Ri5^ <lJ<)^N/function 1%%^ : 







^ : '«^[srt3j ’ftf^, ^^Qj»i;t<i> ^ 

^*rt?®f ■^5!|^ ^^eT I Ordinary i£)^ «ij<i^i<i i (7l1^^ ^51^ vso-Sso t^f^, 
i8o 0^ »t% (i8(?o-(?Voo) ’T# ^ «t1z;^ I °^<t7o 

C«ti:^ \yo% ^ ^ I 


'^. ^II^ 'SC# : ^®Til^®1<P'olc<l ^ 'S^RR^ <1J<1R|'SI 

'Qr?iii RT ^^iwf ^ «rR^ I "5% 00-5501^, ^ (i(?-iifi-) 

(iooo- (fVoo) ^ «rft^ I (?r<tnR 'ilfoR'S* ^ ^ ^ RT 

i£l^ RSvfs^ RTR^I? <P<ll I CRSR-RTt^’l^, (3PtR ^ <P<ll ^oj|R I 


«. «i»ic5^*i : RR?pt^ ifl«TW (?r«ftiR Freezing and thawing (RR^ 'S Ri?T 

RhSTTf) '^jRl^otR 2|W“lT '^IC'ssrnJ lRf*tt?T RI^oRRR "JoR <pw toR <p<il I <pc®1, 

iflRj&t RM ’fW RW '8 Re1R^>t#R otRRiRT RWtR C^ 

RS<f3?^ ^ (RRRt I RtstlR®i ^<f3Ri6R ^ I 


8. *I1W?F0H ^ •s|»i|vsh‘«1^ RtRtR®f Pit»|^ (^o- 

^??^Flt^5ITf*fHo% RTstm®r C’ll'iJ'RJi'i ) «lj<|i^lW<l RlWT RT 

’^ST WT RT RlflRR '3bb<l>|(:4'lRWlFlO|, CSRSlfR^ Oettset 

u5<PRR,'o|^'^«1 RRwr RWR ’*f»lo|, ^ ■*!% ^5I#t (io,ooo - i(t,ooo 

‘ilR^^tR^ ^5!|3^ ^ RlRRs^RTtR ^5!|^ I 


(t. RS?f3F^ "STR ■*!% Oooo f^.iflR.^sil^ if|R CRH RJR I 'S<t% RT '^slR 

1^ lilR Rl1^ ^R^s W RHRS I P|P|<M RltR RtR^ R5RT RR PlWt^tl ^ RRIrIrrIR 
RlRW?l'S|lRC'iJ<l RR<|vs*i, Rt RS?f3Ri5R RRR*ff^ <pRc^ CWT I R5R RIIr i^lRs, PlPl<Pl 

RltR RJRRlR lilR RRRTR ii|R RRR^RWlFt^ RSCR RlR I RlR ^^tR^R ^^IR RJRRtR RsrT RWf RR I ^ 
^RIR UlfSSRltsftR RJRRIR ^ RR I Rt^ C^ ^5IRR]^ ottiRl Rf^ 

RTRRtR RSR^o RCR | 


<f. GTlRlR R»<cI2|»u : Sw> RR^^ RssJS^ CRoCR^ RojIR CRtRtR Rc?l '5tR 

fR^R <P"R3l8 R5RT RR R^R RR^RR CRtRiR <P"H3lt8^ '^vJ 3F5 Rf CRtRfs^ RRT RCR 

RttR» I R»Sl!f^ RJRR^ RR I 

'b. RIrI^RIR • RW% RIIr RT RIIr i>®lii>(.®l R>?j3FC5R %RtRlR <p|R*i R*’^ 

'oiRRt ^?ptR5 RJtR 2ff%R1IR %5R ^fH R‘»iPl'o I CRl^?,-‘i|R RR CRi:^ 

R(t Rf^R #tRn #fRT RRRS Rt RifR RRRiR RlRtRJ ^ I ^<f3FC6R tR 

RR’RIWR’R RI^R Rt I ®^[RtiR '^Rt <p|i)|c>ll <llc'© RRi Rt WtR Rt RCR RtR ^1R «t»i 3 RR'Rt^RR’R 
RRR^tR I RSR^t^R^RR RtiR Rl^jCSR "StRRKR Cil?C*i RtR^^ RCR <(lco <PC<I '^^JskSr RRRt RRRt 
Rt '0|*ijR»5, 'Staic.'O Rt RttR I 



S. ; ;£|^ c<^»lc*il ®Tf^^ ^ I '»tw'^ W 

«rn:^ i 4*^wiPit^ti5v!s ^ cipit^ i i£it ^ 

^?f3^ I R»vS '^?|3FC5?f C^f^ I '®l'oj'3 ^1^1 ®1J, 2RK ^c<P '^*ft^®^s 'Js(^o-H<?o 

t^. t^. 'o|^yi3W<l liWt^ ^ I WT ^ Wi, b-o UM ^ 

(to ■*^5T??^ ^sf^ cffiT I (7r«nw w ^ wf 

I (.<l»l*i : 'srtl^ I^Ci>, i^(.i> I 

V. ^<111:^ csrfgf ifKf W liW 

R^HWlPf?. '8^1^ (%1^) ^11% 

'S?V||IJ<|'^ I t^'f ^ ’*1^ ^ 

c>n«rw ^t^fi:5jt Mfi?T <ij<i<^iw wif^ ^ i ^s?n 

WSR- <P®ll^, f^, '3ih ^'Ojlf^l Raflt®f ?S?|3^ <1j<1^N <P<ll I 

'b.'O 

C?l% (PCC) : CSjfet 1^ w ^ ’flf^ 

t'oR^vs ■^?,Q}»'i3c<p Ct^ Pic^i'tJ ■^?|^ Cti^ ■^?|^ I ^ WT^tlf ■^?,Qj»ci3<i 'bf'^ '5RJ 

c^f^ <p|<i(.®t (?r*fR^ ^?,Q)>^(,<p c^f^ ^5Rj <^»<i(.'o '^, (7r*ftw <p<ii i (Tt^r- 

<M^lwi<i c^ f^, c^n;^, srtf^ ^sjr, 5jlf^ RcS^R?. 'sttr, ^'sjiR i 

^l^.^r.1^ PlWV (RCC) : ■f^'T W (f?-^/R^»iC<PiPf?, ■^) 1^1? 

'^5^Br •*pai'si(.<p ‘i^lcet ^Tlf’tef (R (.*l^l^i(.<p ^SRT ^ f*t?rR <phc' 0 '^, c^ 

wm’tR ’tHf^rtl^ £R;?rtw% ^ (1^-^/R^«iwiPf?, ^) ^i^wic’t 

^ I CWT-1^, "STR, l^c^=i, ^5(1^, C#f^ ®^TIH, 

Pff^, ^11% <I>M'»|'?, ^ t^srtf^ I ^otw >lMlf^9'S> W^£f*R <M^IC>ll 

CSRK^ C?l^ ^<f3Ri5? ’fHt’flf^ 2|^?rrSF% 1^ ?t (#-^/Q^Ht^lf>f?, ^) 

'»i«^c<ilc’t ?s<f^ "^TW® I (RSR- ^^55 tR I 

t^®f <p|t'8r (?r*ft^^ ■3 (HI'»<i ’*Rb lil'^S. '^I'UlRv, <p|^lwl 

^-(^7Iv 5 <)J«1<^IW Rl2|?r I >tMIW<I C^- %f, ^^5TR, %f, ^ 

R*flc®t f^-c5'^'® '^vf^ <IJ<IRi<l <P<ll I 



^t^c*j^sn3e*uln-i 




*.8 ftlSijI ¥tfWhl ^1*!Nl ^8 '■Hl*li'8 



T(P(i S’llxTh •dw Plwi^j ^1^ « *IW31 is|o^?r ftjPiw <ltw « 
4^1^8)14 I Pln^ ^1%^ ifltlH? I ^ liWt •It'fii 

I "tlR PiaiLiJfl ’iw l^fSnil ^Rf Pitu^ + ^tPr +*llvHiw <4^ 

3W OTWI HBIt S’tiHH •iHBRr TIOTt I 13|W^J *111^ « i4Uil^4(IC44 


WllUfll «Wl» PIW-hJ, ^ ^ <tt1^ I CT^ j:^:0 ’^I'W i:3.4trO S:^.:8 I 

tj||^ "Hi I Pic»|4 ‘•flPBr ’IMBR ^IW 

>lftOW •INCM fSlJJtd W^PT <PFr ^W*r •IWI ^ filPt ^^OBN 

1^’®tl3nt ^ I URT C5W ®lftlWI ftSK ^ *I|V|M4 '*tRir I 
’fWrara "STlPt <tlW I '■'i*1^»l dW®" I * 0 ® C5W wJG ^^08i4 

*tMff £fl6t« >lftwlM ^ tSUJrtfl OT ^*415 firtl I'iitft.H 

^1 


ftw 'RT 4'i0lw <flPl'B(|^ ftw C0pt 

I isi^^l« 1^ 'Imfi *prtPlt^tWa OTt SpsPl® I CT*PT : 

>.1(0^ *lt5l»lH ^ 'BUieiWI '■HUj'l * >0W rtfl»r4ME®^ CT*? Pl4|IW4 "SICTI CTsT’IIH 

^ (void) ^ <flOT I CTft «I1W I 

^ s ^ ^l^lPRr <fld& *I8!(% I ®1OT® ^||0lgdw p=100 X 

root(d/D) p=d * 0 ? csw O0 tB^nwiWT *1®^ d^ < 0 ^ E^ ^ 

fe*1lHlM0 I 20filft ^4.75 ^(5 siftOiM 'ftl4ffl 4.75 <0® CBC5 
C8f& AiUMM ^ 50 I 






p=100(A-B)/(A-C) 

csifl* aiQcHdifl 

PlCT^, ^1% *tWT, •HR'fl lilViPlflllMfl R'tffl I 


'ai1»Ml >i1^m 's|*ilw (iwlw ^11% I PPR 1;2;3 1:1,5:3 

1:2:4 i ft¥ 4^ •W i Pic»i^i-*I11^ i 'origin *JWcfl 

^twi ^Rtwi *IWHifl fil!3®l'a W'5'j4 *«»■< *IWi ^ 20 filPr 

’®lwt 4t I 4^ CKSf »11^08KI tS|St*f «1|4W *lWnRr ’srev I 
'ilVstti *swll* I ^ "wHS^T tslw*' I ^(4K<«Rr 

*lWi CT&Ta ^tw'Itw I 

'S|N4H^lHl i 


4H4jfl CW 


<ri£c»H*i 44*. *ij1^ 



^ 8 


& ; : <0 

4|0Bt 

> O : ^ 

TSlt^StTWl^ 

i : i.4 : « 

jJllB® CffRf 

^ : fS s ^ 


& : 8 


^ 8 

othIT*^ ^sIW? 

» : 6 


& : 8 

’lilwUlffl 

& : O : ^ 

6|W4 ^*r 'oifS^icHlfl ^Pi*iT 

^ : ^i 8 

^ 'aiiC+ltHUl WIT 

> : 8 



Au 

11% Portland Cemeni 

4 f % Gfa^^el or Crushed Slone 
(Coarse Aggregate} 

26% Sand <FTne Aggregate) 


16% Wafer 









♦ w *ifiNH mFiWn -iiPi* 

# laooo 1^.(ipr.^Tft-«SBf ^HT : 

|5|«^ (til '•IliS® 

^ S<Hio «llte 

*1W!I i4ioo 

^tn*H 

# 8000 K^iPT.'Wrft-iflW W : 

PlPI^ «)iJ *lli85 

^ i8<to 

9tt«tV i?»oo ‘•ItSw 

Pll|PlR« Millie* : 

i. i%*i (Steel Pan) 

*11% (Wheel baranw) 

(Hoist or Skip) 

8. (TUppea:) 

<t. 1}I7 (TViick) 

^5rt»rsnr (Cable way) 

1, HR (Crane) 

V.’a^ (Chute) 
k. *llPn (Pumping) 



’msfm 







2ff«tf^ ^sf5rf5 %*fm ^¥t^ ^jc^ ^ 5 ^^ i£i^^ 

I ^<[^ ^’Kirr 1%»t^ wm ^ £n:?iiwj|' 1 ^ ^ ^<[3^ cwr 

^^'si*l^'o '»|R R(.t> ■'^ '*lT?r 3)'^?, ’'luJ I '*IT ^?,Qj»u5^i 

^ I 'Sl^ '0|^'^R<P <P<1(,^ I 31 ^PU C^ftiTt 3)'^ 

1^151 C^f^ ^ '3^1 •i ^C's ^^Qi>'5 c<p®il SB'S I 

^ ^ 31^^ 1^ ^<I3(IW ^ ^ ^ C<i^ ^ I 

WQ?||C<M ^ 'S t'sei|'8> I CSftvB <MC'S ^ I 

2|f^ 'QIW ^(t-'SO <P<1C'S I 31<pB 'ai<l(,<P <p"»1|<p‘*t^ <P<l|<1 ^ ^<l<l's] 

^C?I^ <P<1C.'S ^c<l I 


■*1^ '^¥1^ '^stW C*l^ ‘^<l(.'s I 

C>1^?It <llc<l ^ I <P<|N file's 2|c?||®TC»i<l '0|fSB'8> ^?,Q}Bc<P optic's ^ 

(Tlf^ ^ I ^rf5lf^^ R^'lt»p|4tvi‘H3 31^^ ^Wi Wf»W 

^lc<p I 


■^?|3i^ BjUplB^S •^W'Sl'Q'Celt C5f^ WW : 

♦♦♦ 'oiR<ii>^'»ic.<i ■^*1^ <P5it's I 

❖ 31^^ (JM\ ^ ^ I 

❖ ^ I ^ i Bi3lw<i (:^^^^^<f3^(?p5Tt'*flw^ I 

♦♦♦ '»i(.eil'»lc<l '£'SS1|'S» <P<^C'S I 

♦♦♦ '^?j3^ ^’TSRT '^P^TTt^ 'Q B^»iwl4c»lBc‘P '0||c®1 IIS's ■^?It 0=1 (.<1 I 

^ ^?,Qi>'5 <pnl SB'S I 

♦♦♦ *I)H '^^JSFCS^ wwi £tl^ 'asw 'Do-8(? ctBt 3)'^“ 'oil^lPlPlil cspwi i(?-'So c<lBt 


♦♦♦ <p<i(.'s (?^ I 

❖ '0|<13^lil ^5f<t5, ififSw lobe's (?^ I ^<[3^ lobe's 

^C<l I 







’h.*\ 

♦♦♦ '^7^S?r*t WWl Rjj t^lf^t^ RwmI?! ^NC® (.^*l*1 - 

<{♦ Jl|(,<pJ1 '0||(.^ I 

❖ 'Ol^'^iw C'lC'O'l 'Q "srlRs^ I 

♦♦♦ 'QTTl^ ^ '*ffBH I 

❖ (?TCS5T I 

❖ 1^n?i^, ^ 'Q i 

♦♦♦ iJt^rRr '35^1 (.•m Sod's! Rd|w<i C^f^ I 

❖ 'otC^ R»RR?,-'il^ Pic»i(.'v<i C’tHT OTf ^ I 

❖ (iB^Rc’ii¥^'®®rr®®r I 

♦♦♦ ■»ii(,<M 1^ ^P'sic^ ^ I 

♦♦♦ ^?][3FCB?f 1^<p(.*l'»l ^ ^■SP'5 R<P I 

❖ R»SR^ R«p»ic's| I 










i I ^?,fifl»5 ^|(,<p <i(.®i? 

'0 I Rjstl'^1 "^1^^ 

^I?PW«t*t: 

i I ■s^hN^i 

^ I <IJ<IRIW<1 I^I^C.'S W 2t^ 'Q ■# ^? 

<IH|Si«14: 

i I <ij<irN ^ I 

R I ^?,fi<J>ci5<l f^'0<l ^ I 

« I i^9|B>'8?|R«i ^l^if^^'CSTr I 

8 I I 



’ 3 W dJ# 


*1^1 

VO ^mr ^^Ihrt^lhpli'*rtow 

ffwt w flUl®itfliPl«i w'Sft I liff 'Hfimi 



tf* w aaw^ 

♦ 4P|4ui|>l|li# *lRll|1*l <W #BHl flHlWl I 

♦ 4 )^ 'iD^i ^fM^w ^lUi 'JM (W ¥Blfl siuivi I 

♦ mI4Ii *iIIvI Au ibv^ wu \ ^ i^l% ^4 vul'(ii 

*ill^i ’Will w^'ni ^ndta >NnPn ^ 1 

^nw "(51^1 duifi^i iirtifti 

♦ aiM e^H (S^iOTTUPr iw xfliwrupr x Bwbi fl^.ft,) 

♦ jpt (<H» w X «»ilA. 

♦ ^ 

♦ "bM crff (too X 








i. c#tf^ ^ I ’tlR %?r '»lwl'»lw ^ ^N?:® ^ i 

C?f& ^R»|]lt ^l>r5@f *£|^ ^-C»fm% ^ ^ I 



'5.. hII’pIo slwlet^s ■hR»iH ■Re® ^p^k.'o c*?tc^) i 

>5. *llnlR<l “1'8»'!)|w %5tC® ^5^ 4^ ^tCsi?r 4<l»'oH <P<!j^u iTOr 'S«llu <P<K.'o I 
^ W %?f '»l«.®ll'»lw I '8^^R5pi?f 4^^'»|(.<q ^ 4^ ^ ^Po ^ <||^(,<HI 

1w >l1c<l^ i*TC<? I 



8. 'i|NN li'Slfj ^ 'ogf^ ^ I 

p*Rrt®T^w®^ (?r, 4^ w '5tPt? 4?%5'JTf i 

(J, 4^H ^|R> ^r?*f 'otilu ^<i(.'s ^csi 4^ 'aik’lti »n.'s| Rcii ’©^ Rovs I 

(?l?1®r ?Nc« ^ w 4^ w ’iw 4^ I ^ cwT 

Rw ^rW c^K-4^ ''i»ih Rt'o i 








4Vi n^OI fe*fR!W| ^ I {Ul"*! 

*lRl^Hi MW f,M I M*1 Wh *IWl^ fflW ^ I 

•L *IW<|1H rfMifr cnm %*IH 4^10 '«! 4V CWEM 4<|W! ^ I 

V. rfWiS Wf WSFI *11W 4MtV '^iW I TOft rfM ^mPWS 

h. J|b4l» '•■ll rtW fl(JH I ^ ftW ^ 11*1^ 

^ WM I 



Collapse Shear True slump 

^8 flffc(fl#|owi wv’flrtf •iS^m 

^ijl^^lll Aa4r->: ^mo TIMW %# 

Vt^T, «l W«W fAHH fiWI : 



Wft WSW** 

$1 

10-40 

S2 

50-90 

53 

100-150 

54 

160-210 

55 

220 

























Degree of 

Slump 

Compacting 

Use for which 

workability 

mm 

in 

Factor 

concrete is suitable 

Very low 

0-25 

0-1 

0.78 

Very dry mixes; used in 
road making. Roads 

vibrated by power operated 
machines. 

Low 

25-50 

1-2 

0.85 

Low workability mixes; 
used for foundations with 
light reinforcement. Roads 
vibrated by hand operated 
Machines. 


Medium workability mixes; 
manually compacted flat slabs 
using crushed aggregates. 
Medium 50-100 2-4 0.92 Normal reinforced concrete 

manually compacted and 
heavily reinforced sections 
with vibrations. 

High workability concrete; 
for sections with congested 
reinforcement. Not normally 
suitable for vibration 


High 


100-175 


0.95 






























- <» 





^ I ifl*M dJj^J <q»lc<p <iC«1? 

i I "^^KskS^ C£1I*pIr® 1 ^5|apnft ■ 31 ^ ^?,Qh5(.«p ^'oIw 'ail^jliii'O 

^ 1^stC®f '^3^^ '31^*^ ^5^ "STtwr I 

4t»t: 

i I ^3f^ cSi:^ <1^ ^#Tf ^ I 



^TOtlt-V 

’llR 


^?faR5 15^11^'Q ’tlf^ 'a|^v||\4t«f <1lR ^is[sir5 ^ | 
'4||?I^W<1 l>iwc^<i 'ai|?|y>wti ^si«[;»t^5C^ *tlf^ f>ic>l^ i 


Cement Aggregate Water 



R =wh20/wc- 
= 8.33qH20/wc(l) 


C^Ntl^T, 

R = 

wh20 = ■’(1% 'ersH (*ft^) 

WC- = t^rcSTC^ 'QiBR (*t1^) 

qH20 = ■'11% ^sTlWT (srt%1 ’Um) 

<1tf^45 «III®F'il^%si^900 %si^ 

^=('1t^%1W«mr^^R = 8.33 (45 ’ITI®H) / ( 900 *11^) = 0.42 i 

V.'^ HIR 

'*tf^ R?iai(.H »iiR V '5N^’ii« '<1^ I *11% *i%l*l%sr^c?r'^r9 - 

2j^l^: I 

R'©)?I'9! ^Ic<fl*tc*f1% ^?1? I 
'^'®l?i'»: RQi»?il’a w I 

%si^ ^%1 >0^ *i%T‘»r w I %r ^ ^ I ^ 2tf® 

%sit% C^ I isjt^ %S1^ TI^ <11C?F «llc^, ■®«t=T 2}f^ 

Pi(.»!(.' sreR i'bo^. c^sf^ I liRS ffffBR i.88 C^sf^ *RJ1 I ^ 

(to C^ ^ «(t PrBm I ^ *rtR %SJ^ ^^=(*11^ 'S^ 2|^ ^ ^ ^ 2tf^ 

Pic^c-v w Pf% *ilR^rRc^'^ 21^ I 
































Pic»i^ '^?.'*lTf I lil '^?f3FCS^ '*tf^ I ^sr^ffs, 

ilH ^(,<1 '^?|3pc5^ '“tf^ 'svs ^ic<i I ^?j3pc6^ 'a(<i“ij <pIc4'Mc<i|R^ 5T ^lope's 

I <p|'!i®t C^1% ^c«i i>l®1l^ ^»i?i csjfst Krl*Hl f^CD ■'1^® '*rt?r Pica<^ 

C’tHT C^oC^T '8'C^ I 1^®f 'S IJKI^ I 

RQ}*?ll ‘il?'?. '^?|3FC5?f I«'OW ^IlTf I <P(,®1 '^fS "PW I 

^rtf^ 'Q^R, PlWC'^^l 'Q'stt'i^i ^51^^ ^(.®1 t)C®1 I 'oW R(."R ?s?,Q}>ciJ<i ^RJ 

R>5| I (?r5R: i i : '^ ■^?t3FC5^ 'SRJ ’ftR PlC»l^ Sfl^ o.B^ I 

i:i.(?:'0 ^®1lc.'S<i ^RT o.(?o i : ^ : 8 ^5J^^|C'©<1 ■^?f3FC5?r 'SRJ o.^^-o.^^ 9t|^ I 

V.vo MIR 'sidl'HI^ '4ldl»llS1 Rfijls ’iRwlM *f1% 





41.4 

(6000) 

0.41 

34.5 

(5000) 

0.48 

27.6 

(4000) 

0.57 

20.7 

(3000) 

0.68 

13.8 

(2000) 

0.82 


^ '51^) c«n:^ 'siR^t 0.57, ^ viHfsjUiw 15 r:si^ 

^ 205/0.57=359.65 c^, 0.8 =’ftf^ 

br.8 ^rtf^ Pltai^ <lj<l^h PlC»l^ 'Q *111^ ®lf^^TR I 

^\®ilwc‘*t Ji<i(.i>(.?i ^*rBr®r 

<p®il»i ^?,Qt»c^<i 'SRJ = 1: 1.5: 3 ’^R ‘^l’^ 'SRj = 1: 2: 4. 

^ '8 ’tm f&’R 1: 1.5: 3 28 fR?R ’tfta ^RTlwr 

'^?,ii£t>c5<i '*tf^ SfR ' 0^00 f^i£l>i'oi|^ 'oilt'^ I 

^STRR, ^ 'Q ^ f&’R 1: 2: 4 28 ’tf^ 

^psTiwr ^ jfR 3000 i in ^ stRRtJ i 


‘il’«R 1:1.5: 3^^’^!^^ 100 W^'5f®I^'^vf3FcS^ ^RJ 2lciil'sr^<j 



























'oiliivs'i (CwSft) = 100 

'0{|?jvsH («^) = 100 X 1.54 = 154 
1:1.5: 3 = 1 + 1.5 +3 = 5.5 

^?|3FC&= (154/5.5) X 1 =28 
= (154 / 5.5) X 1.5 = 42 
= (154 / 5.5) X 3 = 84 

(,<i(,<^\^' 0 ||i|<l| WtR, PlWCnJil Pl(.a<‘^5 (to C^flf 

(?o c^fif (^Jt^^) Pi(.ai(.^5i -1.25 eft 

2ft^ eft ^ ^ ^5r?iff5, i5,vs ^ 


22.4 

42 

84 

(^C^ ifiradJ ^^5^ ^5tM, 1^ C^ ^ m ^ 'S <|j<(^|5l ^^5^ 

'OC^ ^TSITf I CSfSf^® c^ ^) 


'ow c^ 


^5I^9f|\S i£l'^ 


ioo i : i.(t : 'S 'Ol^^lc^- 

^-8^% 

C^-b-8% 


# '^<f3Ri5 ’ftf^ C^ : 

^ *I|4, '^?f3FC& ’ftf^-pK.a^nJ f^P(^|<q5|w o.8(t 

’^/PlC>l‘t5-o.8(t Pic»icn><l 

“'ttR = 0.8^ X (i = (to C^fif 'aiiil'S'i -i.^(t eft) 

- o.(t'b'^(t eft. 

^5lTS|?t 'Stlf^ i ='^br.'!)i'Jsbr(t 

9 ^ = o.<t^C^(t X (^b-.'Si'bb-(t = i<t.J?.^ ^ i'b I 

^ ^ i ^ Pitv|(.^5l TSfs^J i'b t% ntf% o.8(t ’tlf^/PlW^ 

'SC<^ R(.®ll <Pj|ei<E(.ei‘^t»i$| '5fSJ^ ■^?f3FC5^ ^‘^C*il '0|l?J'0«H i.(t8 t*iili I 



CS|^!TCB5n1«T-i 


Wf^Sm ’n1^-15lW^T5|^[^ 0.45 ^CSK^^ I CT, ^ /%5I^ = 0.45, ^ 

W/C = 0.45 I 

I ^JM Piwv ^PU, *I11% = 0.45 X 1.25 ((?R^ 'oiNnl Wl^, 1 Pit»i^ 1.25 ^RK), 

W\ = 0.5625 ^5^ I 

^s(mt wtf%, 1 *rtlR 28,316851®r5m ^ Tsji^rat 1®r^ •#, *rtlR = 0,5625 x 

28.31685 = 15.92 1^, 16 1^ i ^ ^ l^ics# ^ ^ 16 1^ 

0.45 W/C ^5I5pn^ 'ai«[*llW I 


(A 

O. 

-C 

a* 

c 

a> 


cn 

I 

U) 

«/> 

« 

w. 

Q. 

E 

o 

o 



«nf^ « *1lt^ 








^5|f^ «t*t: 
i. "ft? 

'^. <IJ<l^'s *q»ei|a| '^?t3FCS^ ‘^'s? 

'S. ^?.«llci(.*t <lj<l^'© ^ w? 

^T?PW«t*f: 

'Q'^ C®r*f I 

o. '*ti1% 1^R50 ®rf^*t Pic»ic^ ’tiR^ ^if^sTt'i 'w? 

«l*t: 

i. ’TIR <ij<i^l<i <pw 'Q ’llRii I 



CSICTt 


(floor) 

CT OT'*n^ CSIWf (floor)^ I *ltC![?^C5? 

'SrtS’11^ ^jPTf CS|W (floor) I OT '5|W<‘«C*11 C3F1? <flCTS CTWCfl 2f«pf 

(sem si^ om "^l^rw (Jirsi^ c^ uiuPi^im ^mLa %*tra?r to 

IVii^ ^<ii ^ I 

i» A om (floor) -«<Rr 









(Stone floonng) 


PlPI-t -f^lW CTW 
(Cciniciit coDci^ floaring) 


dhflDBff CJf^ 
(tecra^o floor) 


wlnfU.-e c?irt 

(Mosaic floaring) 



























^8^ 



(Tile flooring) 


(Marble flooring) 


2ilwlPlI5l^ CJTC^ 
(Granolithic flooring) 


csrc^ 

(Wodden flooring) 


















1^csft=ids=!rm-> 





^Dt»w*csjCTr 

(Asphalt floomig) 


^M1?r CTWi 
(Rubber flooring) 


csiwr 

(Linolium flooring) 


^^CSlRf 
(Cork flooring) 

















<88 




^49. 


i«l. 


ilr. 


flfT CSlCTt 

(Glass flooring) 


<?m 

(Magnesite flooring) 


(Acid ptroof flooring) 



w(Whl cviv (Upper floor) i 


i) unit oiCTt (Steel joist floor) 

<) 801^^ csic^ (Jack Arch floGor) 

*) csiwr (RCC floor) 

8) ^ %pr tlin CTwr (Ribbed floor) 

csiwf (Filler joist floor) 
to) C5|rt (Precast concrete floor) 

H) csiwf (Wooden floor) 






























^8<t 


}».'s (floor) ^^5%r I 


i) "smB ^ 

'^) 

's) ^c!G<i 
8 ) 

(?) 

*59) c'C'SlIc'srI csj^^ 


H) csrtwlt^ 
ss) csj^^ 

10) C5n?if 

11) CSfC^ 
iCj.) 

ivD) PiwiPiijN csn:^ 
i8) <P<P CSJ^^ 

i(2-) ?rPf 

i'b) CSR^ 


(?im, 

’tm, ^111%, c«tm, 

t^rcsr^, ^ 

^jd5^ '^'^<il, '^1^, ’tlf^ 

c«tW, 

v|lw®i iiHt, Pic»l‘^, C^l'U'ljl'® PlC»l‘^, 

'a|«p®tlPi«qj C^seT, C^Tl^ 

’Ttf^, 'srft^sT^, PlW^, ■giT, 
?1^, ’fiR 

’TtR 

<P|i), C^C51<P, ^ 

'0lj|»l*p|<nJ ?t^, '«rf^ C^, '0|j|>ic<l'^^ 

PlWlPlilN 1^, tJlt^, ^IU<^ll3l, 'STl^ ^ ^ 

C^, 

H^, 

'snt’Ic.'iPifiN 'oi'SiRvte, 'o|)|Ji(.<l'^'^, <p|(.J)H 'Q^, ?r?, 


Jft.8 CSR^ (floor) C#^ 

^ (3Plf^° : Sf’dW "snl^ ' 0 |c«ll'»lc<l ^5^ '> 1 »l'o «1 ^ I ^ ‘K? 

^ ^ Rfeilwi ^ I 1^.1^. ^ ^ wn %?r ^ 

R^lcil I ii|(.'»Pt(fl ,^’W^'Cslt PiC&^l CSft^T^ft IPt^ I 

lilt ^ I 


PlC*(v CJFlt^ : £f«tw RjIUc'o »||H5c<P ''53^ '»l(,«ll'»lc<l ■^’lTt^*f^ 

*^(.<1 ^WoeT <P<ll I a(|fl5<l io-i(? (Tf.t^. R(.<J ^ ’tlR R(.il 

^ I ^ bsf^ I ^ '2^ WI^ 

^ Ipf^ (Brick Flat Soling) <iPic?i ^ uHl^ c^n:^ 'Svs^ ^ i 

ifj'C^df '^1^ ^PlivR Rf^(.?l PiRlv <P<ll ^i(.<l I '^1^ ■^f^v, <pw jiRi°-3)^ 

Rf^cii's ■^?j^ uKI^ (?rc^ I 3iT:^c3f csftt^t^fT ^ ‘q»5ic'o ^ i ^ 

m ^ ^<f3Ri5^ C^ I <)i-H<N ^ ^ i : vs : ^5^ i : 8 : V i : (? : io 

^ 1?N^ ^'G C^ Wf ^ I C^ 

tvsl^ ^ vGUll^?, Jl|5](.<P'^ 2|v^vs <P51C®1 2|^?rtW%?r tvsl^ ^t<5 I 

■^<f^ ^ gt*t 1^ '»l«i'o|c<i I <111^ tw 1%fifc?r 

%;vs ^ 31^^ CSn:^ ^ l IJHI^ ^ 3lRy|fl5c<P ^*li»<C'o| 'a||<PlW 







<p\s<p'Q^5Tt 'a||i|'s|<p|$| ^j|(.»itei R'O'Q’ <PHC'0 I i : ^:8 fsf^ 

'oi«i'5|'51C'|^ ’IjIc'IC®! TjHI^ ‘^’Sic's I i>MI^ ‘il?r Pic*^^ 511^1^ <P'!ic'® I 'Q 

'Q?I|R° '^hC*PC'>1<l <I?1*H ^ I Cl>t®1 <pR^ 'S ■'’f^t Re?! f^f^C?! ■>i»ih 

<PW <jlC'S ^rtf^ 'a(IC'^ I ^1^^ ^<P(.»il '^1^ 'S PlWC^il ■^<)a| 1^2t^ 

I lilc.'spwi Jill'S®! 'Q "ST^ '^5^ I I 

R>%5l ""t^ '®^;srt3j Pic^i'tJ f^fiJe^ woer ^ i 

I i£ 1 ^ 5 tt^ ’«nf^ ' 0 |i?l' 0 |<Ph ’ 1 j|(.'i« 1 '©(.®llc<p TTN^ I 


j>.(? CTt^ '©•ihR I 

i) ‘!>f^^ ■*1%’^ 'Q ^ I 

CJ,) C5Jt^ ^ 'Q ^ I 

'S) C5f^^ -spiivsl^wl^ ^C<l I 

8) C5jt^ wf I 

(J-) ^ I 

'Js) ^•i'^(.«1‘*t^ 'Q'PP^ I I 

H) CS|^^ $1^1 <p<iw I 

br) ^(.<1 I 







^■5Rpp*«|»f: 

i I C5(C^ 


^r?Pw«t*t: 

i I CSJ^^ <iei(.VS 

I 2f*lh'B <P'S £|^M 'Q ^ ^? 

'0 I c»^c^ 'Q ^ ^? 

8 I Q<p tjPiR?. ^IKH I 
(F I csrc^ '0*fRl% ^ I 

:> I 5ft^ Ql^ (?T»f I 

^ I oph:^ (?T*t i 

vs I '2^5f|?r »ihi»ii(.«i<i R'^'o 'siPi<p| I 

8 I Pic»<^ ClPtf^?, I 



^swjt?roo 




Ifl^ 4'ii|ti||»t^ ^*lt»TK. 45t (?f1®rt^ W ^ 

^ I ^ g|*Tt=T Wt=T c*l1®it 2jiSl<n4> «iHT*nPr ^^rn:*ttti«r 'Qsrc^ 

Willc®! (?i^ I 45t <p|ilc»ll ^ (,<p|c*ll C»(1®lt ^flir*11^ '!H^'§I^^'»lt<l 

^ ^ 'Q^ « ^ '»iijhj 'QSRC^ Opening -(^1^ 

Support ^I^c?i (?i?r I iif5f^^5r«Rt^.15f.15r^cS?^'5ft'5;?r i 


LINTEL 



fraf io.i : Rcven 


io.^ Rt^Jwn 2 |wN%^ I 

'8, 151 atl BlhHI^ QF^(.^•^li «lNI(.«lh 'st'IJ I 

8. ^-C*t® (Sun shade) '^•tPT I 

<t. <1^1^!WW W I I 

io.«1*I?^?B>Rr2pPfillS»f I 

^'sft ^*IWf«tMW 1%% ^sCil ScgR^ Rit-v®! ^ - 

i. ^*t5^ 1%(?S5f 8. Pi5c*ni 

'^, *tf*lwtl Pltv®! <t. 'oih.l^ Plt^«1 

O. ^C5? PicnJ«i •h. RicnJ»i 








&0.8 4{fSn Plrtfl* « 'sjuPiPi 19|c9m 



fSai io.^ : ^l(in Pi(.^>»i 



iSar ioA ■ '"ItflPlPl 








































into 




<P|c 5)'5I '3 '0(l<lPlPl RcJI CPf'Q?rt : 


^Itin Pic.'v'i 


Rc^l CT PlC^«1 wR ^ <p|c.^^l PlW«1 1 

mmf^ %?r cri l^n:^ ^5l% ^ 'aiMPiPi 



45t ^ Tim, ^ Tim 

*fc5 m, ip*t *nm m, c^ Tim m >^1^ 


^■c^T ^ Tit ^i<m c^ cB^ 1 

Tm^'^ 1 


r iiFinri 

■^siruis Sfi! P 

IslaslKBi 

iBhuStI 

r: 

~ :-cM V ,- ' : 

-l^^l 






























io 





^5|f^«t*f: 

i I PlC^®! "ft? 

^ I ?sti:k 

o I ^5n^.1%.^r.f^(.^®i ■#? 

: 

i I PlC^«1 2f^ 'Q ^ "^t? 

^ I 'Q'TRf^ I 

o I ^sn^.'Pr.t^. Pic^t=i<i 'Q«n^ cer^ i 

«t*t: 

i I Pic^c'1’51 I 

I <p|(^<i 'G 'oii<if^Pi Ri(,‘^c«i<i "sn^ffw (?r*ft'Q I 







C*1hl<i»)«i Wt^f^ ^ ^ <tf«tt<I?f ’»tCQ?f Mechanical Arrangement, ^ C^stWl Opening 

■^iRT ^ '8 'aiul'ij 'Q^ Opening ^ Support 

iil?f ^<1?r ^f®Rf (Tf? I 


^splk, (.Ilillw^l ^sraw (31 C^tRTt wUtiW (.«1l^w ^ W 'SRIW 

'0(l«pk ^ %?f Rc"l^'o|(.<l ^ I 



fN ii.i 


^^t^S^ref >o)^*)|51 ’qlc^'Sl CjlR R'sM : 

i I ^C5?r ^srt^ (Brick Arch) : 

^ (Rough Arch) 

^ ?r3p-^fBt ^ (Axed or rough-cut Arch) 
(3tW5 ^ (Gauged Arch) 

IPfB ^ (Brick Flat acrch) 



j T 


Im '«ll^ 





^ I (Stone Arch) ; 

• (Ruble Aich)t 

• vuimhl vil^ (Axhlar Aici])» 





«I (OooGiietc Audi): 

• (Coocr^ tdock Aiidi)i 

• CMomlithic Coiuzdc Aroh); 



CTW Gift ftww s 

> I *47 CTfll flP® ’•lllf (One^oeiitend' Arch), 

• ffl*lCil4l>1 (Segmental Arch), 

• v||^ (Sam-drcular Arch)t 

■ ^ '*<1^ (Horse-shoe Arch); 

■ (Flat Arch), 

• ft>lt^in^(St01edAicb), 

■ |fl>l vrl^ (Whdl or Bnll^ eye Arch), 

^ I t'EfWt AHk (TwD-cenlredAidi); 

• (Blunt AidO, 

• (Equilateral Arch), 

• ^ (Acute Aich), 

• l^Pl ^ (Semi-d%tical Aidi)it 





«1RWfc 'fliltf (Thfee-centred Afcfa) 

• '8|lf (EULptical Aich) 

• •UMiMlPl+ (Prabolic Aich) 

• «||^(Faulted Aich) 

« ITBI C+dJ RPit 'Nl^ 1 (Four-centiedArch) 

• ocuvi ^ (\^ Sewer Aich) 

• rbRHulii <^1^ (Venetian Arch) 

• HilG^ ^sitiT (Tudor Arch) 

'•ilLJii '■iWfl I 

i I W*lCT^I*l 'Blltf (Segmental Arch), 

4 ,1 wil^ (Semi-circular Aich)t 

e I 1^ *11^ (Horse-shoe Arch), 

8 I liuic^ '8llf (Pointed Arch), 

11 (Vanetian Arch), 

4» I OPlM^Sftrl 'Nltf ^’lorentiiie Arch), 

I (Relieving Arch), 

v I P6ii(|6vb 'fliitf (Stilted Arch), 

• I ^ (Semi-EUiptical Arch), 

io I 'arilf (Inverted Arch), 

»I lFflJ^(FIat Arch), 

I vfF ^ (Dutch or French Aich), 

».e SpFlV^lC^li* 

cprtoi^h ‘JfBt <*1^ sWir’iteW' »wieH< ^ h1»iIw ^ ^ i 

'ai^iRpm I lift 'flfl'Sli 'fliutfd c^M ^ew ♦iftMfl R» <flw i 








4 SpPfil ^IlClfif CV?r PiJ^Pl*; ^6*101 I 1^ <I1?WW 

CfllViCV i£|4fl^C^ ^B»R ^•Itv13l'a I f^lB 'SI^Sj'l+'BlCT ^»rtMl ^ I 



’nt^ln 'BiitSH Hil^lfl ^^irar C5?s wPt ^ i sIuiIskih 

'^llf »lrtlfl'1'fl! R^*1 ^ I 



•iHItt® ^CM TSfl* (Arch) ^l4R^c» ’^3' ^ 'BIPRI ■?Cff I ilflJr 

^ ^ I Ult in«lir ^ cul^ (Gothic) ^ 'DHPfr 

(LancdO^’flcw i 




%<ini 

^Itlf flrI'Slii 'orictffl ’I'SawI t^yPK -(iW 

CBlff I tflRI’PRrit CT5t <ai^^ ifWSTBOTlI^ •liVlii lE'iCil <(tW I 



(JPlW^ftn <*1^ W*|C® ^ic^ T|CBt 1^ «*!?■ i lift Hi'S)*! 

^Ilctfifl i^ndS CT® <I1CT 'iWt *WWIl iS'lM 'B|^« I 



'Sittf: ■tl'SlS ^tf, ’'ST^BWB ^ mw JRt ft9«pt^ •iftCHfl ’itE't ^ <lt?t PWlBBI 

^PTOff *llS^ I 








i*ft HI'S!!! ^ w«lw t*lfai^Mfl "siwt i tfi? *IW!» ct® 

^1 



X*fB|(Pili ^inf (Aich) RPlw lift ^nm I iiftt 

^ ^nr I lift ^ pHHv (Gothic) ^ ■uHtfl'S 

(Laiicdt)’^^lwe i 



lift sppRi '«iicfii (iuftn ifft’^icAr’*1^ I ’■iWM iiHx.ft^ 
1 iflft W'flii 'Bfitf Rfl^w ^ c^M 4*lwi*ll I 





^<t\r 


^ gplH ^ lilt 2f^ ^ 1^ W ^ I tcB^ 

’9*ft'9*f ii|^ ^cew >fR ^Rpnft ^Tt^ R^H ^«li ^ I C^PRt <11^ 'o|j|s^'» ^ 

^-^^5|tP, SpI’C 'o||& t'SJlI^ I 



^t*T '^s ti^ 'o(kw ^5|tt, ^lakh, oai’lcai^h, tt^<l1iJ<pjh, *lGin.^» ^5iPo 

<itc?r I ^t^T?nc^ 'sc?n^ 'oiI<pIg«i c^sc^ wft?r si^ ^5?n^ *i?r ^sji# RaTiH ^5?rc® i wr c^ 

'8tc?|nJ'eM wfi»?ll«1 ^ I 



ii.8 

i I Gniilc®T!i ^ ^?rt? I 

I siGillet^?! "l!w “^HR SMJ I 
\5 I ^frac^^iW lii^car RRiio ^rt i 
8 I Tf^-WRHR C5t^5lNtC^^gJ^ w I 
(t I 41^1 wR ^RTI 














ii.#! c»rtPi4l*i 'oflctffl Rftii ’>r1 

VoiuMln I Precast block ^iitn Aich^^^^^^tc^^fenissain 

^ back*1? Springer key sloiie *rfv ‘\AiiissaiT5 I 








^'!iO 


Skew back : piper ev Abutment C*tW ^ Inclined Splayed 

Arch 2f«t^ Voussairs wf ^ i ^5f<lT«, Arch (?r ^?5*f 

I 


Spring point : ^ Arch #?|1% ^ 

Springing point ^ i 

Springing line : Springing point -C^ ^p-sicsi ^ 

Springing line ^ i 

Springer or springing stone : ^^1^ Arch W5C?r ^ 2f«t^ Voussairs ^ 
Skew back Wf ^ i 

Extrados or back : Arch i 

Intrados or soffit: Arch -<^1^ ^ i 

Crown : Arch -‘fl^ Extrados <^1^ ^wico R**jcvs (?f 1^ Voussairs key 

stone I Voussairs ^ "STWR^T key stone 2^:^ <pR(.?i 

Voussairs *n;^ ?Nt i 

Rise : Arch Springing line key stone ^oeiw^f Rise i 

Haunch : Arch Skew bake Crown Haunch ^ i 


Spandrill : Arch c*t^ abutment Arch 'Q^ 

^ w Abutment ^ i 


Pier : 13 ^ Arch "^fl? Arch ^ ^ pier 

I 


Span : 13 ^ C<i?rH ^ pier -'^1^ Span ^ Clear Span 1 

Arch ring : Arch ^ (?r C’tM^ ^ ^ Arch ring 1 

ii.'b ^ 

ifl'gT i£l^ ^ C^twt C«tHT ^ ^ 

'Q^ vs ^ '3iijhj 'Q'sr*Hc<p Opening Support <^1^ 

C>llf I 'of^M '0||<lPlPl I 

^5(tf: C’THW^ ^ Mechanical Arrangement "*11 Opening 

^£1^ l^isr? 'Q 'o(»ijhj 'S^ Opening -i£i^ 

Support -<£1^ c<3^ «it^ I 







i I ^rnf <p|(.<p <i(.«i? 

^ I H <plc<p <ic®i? 

« I Springing point 
8 I Haunch 
(t I Span 

i I 'a||&(.<P Rjfst'O '8 ^ "^t? 

«I ^5itiM c^ 1^ ^ e#t (3^ I 

8 I 'aik^Sl (?r«t I 

<M ^ >6 RiC^t«si<| % 

«l»f: 

i I'SITIM (2|f«r ^ I 

^ I 'aikw BI^VO ?k?I ^ I 



% 


«i^i 

»flT ^ *llMltftl ’®*B '■I^^H ’■IlMlPl'B iflllBW 

’HCMTflf "^pWI TO, "WICT CBeam) TO I ^It, TOT, PlTO, TOW ^'*JlR TlWHf R*ll« 
trtW TO Tj» I ^Ito "&*!? TO TO slftESlT Tot w*0 ^licTO Tot « 

W'TI'bji^ 'aMlTft^TO TO I 



Pf ini ary b^am 


FoundDliaii 


Columr : 


Slab span b^lwB^n 
secondary beanns 


^Ito BjnflirtTO 

^ifPlAv ) 

^ TW Tt CTCT iTO ^ ■5H«^ OTtVTOtCT *n^ *l|cT|o» CTOT, Tt w«H) •*! 
TiHimTO'i 

^ ^ TOtf WiilCTlIlSW ^fTWTWri 

4, ^ TITO ^lilwrt itmiw ^ui|ui*il't<i|jll w¥ R^Ih ttjt t# I 

5, %rTOlTTOPtcTOTTO^^^^ iW^TTWWTO WlWfMlETtTTO^ I 































Tj^ (2|%® ^ ^ : 

i) %; (?r %SI^ 2l1^»f3RIt «l'Sl*ilWj<l ^ 

^<l»^p|Q?(|a) '0|^<||^ ■’T*lt*^K’^'^l1^, vslcn^K.^ ^jin>'<p|pl f«'5|<ll>i(.'l'5 ■%*[ l CT^: 

^) Pi“HPi ^rtc^icw* ^tsf 
’sf) <q>j|p5l^'»N %r 
«t)'a®1?P?Jlf^%r 

^ (?r^iw%sra z|R>ii^?il ®^i;sfl3f '»h'»il(.»<ji( '0(^[<il5l ■’TSit*^K 

^) -q»RJl^S?jh ft>r 
^) c^-^PURSiiM ^>1 


Pi^h ?la< w RjiPiR^ ^tc*t ^ 

y 4lci^ ^>1 (Wooden Beam): 


















|5®C*W ^»l (Steel Beam) : 



«. 'aiMPiPl (RCC Beam) : 












y^uHWPWf^ (Cantilever Beam) > c^ ’wn^Wf c^ wliat SHOT '■nf^ <*1^ 

*riWHiK( ■*S*BI eHiOH «flt 'SiWflW 'fflflJft'BH ^ -qw | 



C.iiiti lever 


] 


^WBrt 'DlPl* ^ (Simply supported Beam) s w ’pw ^ ^ SHOT ^ 
>ile*il(^ ^p•RI ^ni iint'iiiTlssvsitQs^ cficnl ^ 

I 



Simply siip[X)ilc<t 



'ft. ^ (Continloiie Beam): ce'>pn4lv1%’'^ rtft Jilrtltfti frfr wl%», 4 

^OkH aiwfl "’ViBHfl ^ ^ I 

f ^ ^ ^ 

COIltUltLOVI'^ 

a, (flror hanging Bpaiii) i CT *n» ^ 

*ii^w ^tw, ^lOT I 



0\’erlmiiging 


fc ^ (Fixed Beam) : ct %?w am JiTtfuM vrrt^ 
PI ’IW '■M ^ ^ I 


FLved ended 

























i) PWPl ^ (Sii^e reiiiforced beam) i <si 'RlPra %sr +«I3 hJ «“«|13|« 

c^*r c^’T I ^nfvluiti (.'5’^ PG(fl?r uS’^ 

^ "wfir'^inpslii "siw % ^ ^ wt dlbpri^ d?»r 



^C«f)ittr of tpon 



t/7^ 

V= W/2 




l*-te/? 

v=w>z— 


-Lc =clMr £pon - — 

-L=s:KioC» 0 C 0 f btorirtg but - 

♦qufll loorJt*! than Le ■*■ h 

^ ^a( (Doubly reinforced beam) i <a »RrcfRr%sr^i!^^^^*i«1?r 

'^P'iSlISps C$3T C5^ OTBl? npu CBftPT ^ OTBl ^1 «ll1¥ci!<^b|i1h ^ 

^W»liil*i otIoiI ^itiM ^ t?^^c*i RcH'i ^ot *i^«mi| ^c*r iflrf^^csr^ i <*1 

■^Pi '^I'Sflft>«Tliri sjorief^n PU*i ^ki Hl^ jRi ^ 

I 

M^ h- l/4-H 


e^k- 


k—L A- 


-V=0.4W 


L^Otor »pfln 


' V=O.SW 


'fl)1&^l*r (Tee beam) i <i^*i ^*i 4Rt^l7 w^RfSt,® ^il4' (*WEar14flfl^'9 Hi*i <piil 'wt*T 
(& 3jhI5o Rit'iw ^BTI 4Rir®f cwiaj *fir^ 

^ *1^ T^BC^ I 2|f^ '5IK 

^SIBT ^ 4|! 4|?r T(TOt ^ 4(c^ Tee beam I 


I*—L74 *1 ^♦“L/4“^ 


cTh U 


CotI« t 
Of ttxff*] 


I*—L/4"»| h“ L/4 —^ 


r-^ k- 















i'^.8 Pv*1 '6 '0||<lPlPi ^ttSRf '9.*1*ll 


1^ ■^, tSSsf 'Q '0||<^p|p| %5I^ "STtip 'ii^si*il^eri<P ^iC®Tf - 


(Wooden Beam) 

t\(fi\n ^1| 

(Steel Beam) 

^5rBrf^%r 
(RCC Beam) 

i. W 

1 

1 

i. w c^sfM 

c^ I 

^ (31^ W C^ 

1 

^5(f^ C®Tf^ <lR«i <P<l|5l 

1 

CT C^tWT C®jlT5 ^ 

<P<||<1 CSfM 1 

O. C^ C^sn?n ^ 

■Jim 1 

vs. W ^ 

1 

i>Ki^ <p<ii '5iT?r 1 

8. C’fWlI ^ WSr 

1 

8. ^ 1 

8. 1 

(f. <pi<ic®f 

^ <lj<1^'s 1 

(t. ^Tfm 

(t. c#f 

'b. 

(M^ 'R'sjifn ■f^^'t^ 

Pi5®i 3l^t>|^i 

b. '^5, '8 '5^, §iSf 

R'SjlR 1^®!^ CWf ^>It!Sft, 

^ C#f <lj<l^'o 1 

H. ^ ^ I 

H. ^ 'Q ^lij^lil 

H. ^ 'Q ^sng^ 2ltot*i^ 1 

































I 2f*rt^ ^ £t^ 'Q ^ 


'S 11^®f 'oi^<iill ^sj? (?r*f I 

8 I ^^Icirs] 2t^f% ^5J*prtft '%sr 2t<|s1^ 'Q ^ ? 

i I %5|? C®T^ I 

^ I R^*H<;»p|4w-h 5 <IJ<I^IW<I Rjfstvs 'oiMPiPl 2l<l»Nt'oH I 

vs I Pl5®1 'S '0(|l]p1p| '^S^RT ^C<P51 "STt^fTW vg^c.®! *R I 



^5r«at?r - i'© 


■^*rtCSRf ^T?!38t 

■^srN: ^l<J»l>IW5l ^llbr<l»j|«1 C5(^, ■?n^ (31^5^ 

^ «rn:^ I '»ilU'<>jH (?riwj?h»p|w<) -sitsOT "‘t%»f# 

<p|<i<p<i <Piil 2i("^l®f*i I I^»il®i <plc*i '0(1^1 Pi Pi i 

(M^ '»ili5'<i»jH WM\M< gf^cB^ (^ntcsf^) PP^in 

's c^ ^ ^ I <t»®iitvi<i L D 2f^cB^ 

c^ajTpc^ ^R»il(.^ (PP»il»i wt^jsjTp'fj^) L / D >3 i 

ivS.^^»!tC!Rr2Hs1^l05iT: 

^^5511^ '8 Sf^CB^ C^53iW1^ (ppv||l| 'i|^>ilw 

^S5j|Sf T«f? -^ssjlsf \8 ■^SeTl^ i£l^ ij^ CftPf^ pw I 

<p®iN (Short column) : <p«iIc»i<i 2|^ "5^ ^ 

'QT:®t^ ■»(? "^spn^ I 7rt?r l/r-^ii^ io ^ ^ ^5f<fk l/r 

< 12 I W C#^Q 12 CBC?f ^ ^ ^ ^ I ^ 

^^srrsr ^ I 

<?®ih (Long column) : <p«iic»i<i g|^ "5^ gf^c^c<i? "sH^^ ■'i*f 

c^ ^ ^ I ^ i/r-iii? ^’ti^ 12 lii? c#r ^ ^sf^its, i/r > 12| 

^ <i»'=iiw<i t3'6Nw>i (3f^ 12 c^ ^ ^ I 

<psilc»ltl C?lf^ C^ ^ii?T ‘ll<pp?, 'Sf^u ■^5«Tt^ ^ I 

1 = 'oihJilc’ttt^ C«T^ 
r = PfS wP)?il»i ^ 
l/r = tii'6Nw>i c#^8 I 

'ofNPP <i>8i|v|>|;^<^t<|> (Ij^) (2}te ^ ^ : 

(i) ^51^ 

(^) <p®iN 

C^ C®Tf^®^ Pci|l'S“ C?f%^ : 

i. ■^®TI^ (Compsite column) 

^pPc*!*^ (Combination column) 

'S. (Pipe colunm) 







ys.« RPii *1^ 


(i) ^ ^ <nw SWH «I1CT <tl9f 

(Vertical) i*i^ ’'lift '■mi()*i ires flMfir wr UH-qta ^ Cfl6SiM 







-^^*1 


(^ ^Uph ’ift^ ’■if^inr 4w jii^ir IK^trfpiPrti <ii¥r (V^cai) 

^ •fa w '♦*11 PM tWRw (along 
pedpliier ‘ ~ T-"^ I 







♦■I 1*1 


“Hftnln 
♦■I 1*1 














































i 

iSrtlMl* ^ ^ (Sft OTtWff WW R(4l* Cdjft* «l1<13^1Si "WliMPIt 

’iiafti 

i) ^C^lWI (Compilte coliiiim) : 4 GjRv WiCT i]*lK BHiWrfCT^ HlE^M 



^ (GomtilDiillDn CDhimn) : 4 0!|f^ 4"IIW 4*11^ HVwKw® 

e!|w4 ^ ^fljhi fhs Eprt*T 



•) (Pipe colDiim) : *IIH4 4“lllH •Ift'IIS' ipiR flU^IffPfertS' ’fljPIW ^Hf 










fMlj MWI ^ «il ft'UM 



Longiludiriiil 

stcd 

Ti'ansvcnic 

slccl 

















(8) <P®lk»l<l •SH.'B^I RijM Pisi^h^ : 



(<f) ^SSft^SRI R'IjH Ra(<ll^ : 








^*18 

S« 



i. <P®ll^ <p|c<p ^C®1? 

■*f? ^el1^ 

VS. 

8. <P®lN <p|(,<P ^t®!? 

(t. ^? 

'b. ^55|1^ 

% <P(.*Hllw <P®ll»l <p|t^ ^C®l? 
V. <pf^(.*1*H <P«ll»( <PlC<P <1C®1? 
c9. <P®ll»l 

io.^l^ ^ <p|o<p ^C®l? 


7Rf^W«l*f : 

i. '*1^ <p®iN ^JMJT I 
^^<p«iN ■^iNlf'^ I 
«. 'oil^lPlPl ■^«Tt^ W 21^ 'Q #!■ #? 

8, C'Tt'b '5(^prlft <P®lN <P'o 2|<f‘N '8 ^? 

i. fsspi^ i5|^vs <p«ilc*iuI 
b. <p®ilc>it) 

°i. ■~^l^<il®i <p®ilc»i<i 

b". <p<i I 

(9. <pRc*i‘^ <p®llc>lt) 

io fbTO ’flt’f ^ I 

«t*f: 

i. ■^'TtW? 2|<p|<i(.'oii '0 ||c®iIi?*hI I 
Rl«s| '4 ||^Fs51 «P®1IW51 ^ I 

«. fbSPR;^ssTfW^ ^ R*ij|'>1 I 





i8.i I 

(?r ^ ^titi?n to to ^tos ^ ^ i ^ra^lto c^ w 
to?r w to?r £|i3n®R I ^ton® ^§to? 2t??r*t to ®mRwi*(^ to ^ i 

i8A'to^2|toCS»f 

1Mt®t ^*i<p$i(.H5i ^*Rr 1^% ^5c?r •<p(.«^ «ito?r to w*!^ - 

^ fUc'KI 

❖ c^totoit^tor's 

❖ 'aililf5il5| tot I 

i8 .'a TJi^ toistor I 


RIDGE 

BEAM 



Angle 


COMMON RAFTER 
MEASUREMENT LINE (L) 


wall PLATiS 


WALL STUD 


YiHEJGHT 

GIRDS MOUTH 


#Jf j iS.i :'Ul^to*T?r1^1%^^’T 

































“^jhs iju C*T?It®T ^ '*T^3 <i'o) ^c'o t<paj '"Hjh ^c®i I 

'Q^1*T csi&: <f|f& cnsH "srf^ •l'S’'ok<i <i^lc*il ^ftC^ i '0||'iJ<i»lc*il i 

£f*<H ^ijl^puh I 

HlflPlI! CT CT^t^RT 2f*rR 5ij|<p^|w<l 's|(,^ ^|<iPi»i ^(,*1 I 

% ^Jl^i5|w<i Sin:® ^n?3l^ ^ c^ratm ^nsi^ ot ^ % 
'a|p<pk*li I 

iJl^ ^lon« I 

^JlPf •tfl>l®: TiH RPl'S Xfw 1w ’fll^ 

^ Hlw OT®F^ 'oilRi R'frH'i t'oR ^<il ^ 'slw ®j|Pi ^tfBRr I 

i8.8 fUw^ l^lH, tJlPW «yH, 'SU|J1W»|U>I Pldk WWl PlCVt^ « 'SlI^lPlPl t^CiM 

^|wii ^4 h|: ^^fWog C5ft^, ?rt1^1^%?r *\^wn ^in's^ i 



f^dge- boatid 


Hip raft^sr 


Valley ralW 


t^fUr tail: 


Jack rafter 


Rafter 


IBar i is.^,! fDoi^i 





















W 

^1^ tiPft^ IMiw i*i ^mHi w ^ ftf 

VKHI^ MMIR Milk. I 



^ I it.fltoiA* mjit 





^: )9.i^ tin 

AQi^AnEti muM^4^ 1 4 tfFH^ H®I 

llwiUHIilPit^l^i *nR!r4449M vitM VHCvnti 

flifcw) ft^nfW l^iflCT iiTOw Wl w ^ I ^ 

«ltE^ lifltl^H atiJl^llUl VtORT ^ ^SIW ^ I W ^ICV H. fl. t^fff ^ 

























fSaj : 


'afUPlPl : 



fSiil: 


'oiNPiPi Pw '*i»i'o'i ^ cfffii ^ c,*ic^ ^'op 'sk^ isiN ^C5i I c^Mt®Rr ^*Ri P>P 

ajhc^ PjjPP^a ^sttsf ^ ^ I 

i'lPi'f* "aiHs OT 'SJiw? ^5i^[*ii^ ^ ^ ^ -‘^ ^ cjpi^ c^di 

’iPrs 'am pBti^H ^ ^ I tilt®'aitw^r £t«ii5T ^ ^ tiwi 

^ <l»llc*il ^ I 






















LXl fL-V TOP —! 

C_ 

n 

r 

<. 


r 



1 __ 


IVLMN Bar n 

tXTRA TOP -j 

[I 

[. 




■R-'^ OT ^iw 911M4 ItT^ ajc^ ^ ^ ^ ^ ^ ww R^ 

’iRl® 5 liM "WI lilTO aJiMfl ^ « stf Sf*(H^ ^» 1 ltHl ^ I 



>8.«^'5|^'e»wwi ^|cw*ll^ 

« »|l|v«»l t)Wfl '*fWl *l|4w Rqf OTST^OTt: 


^'m 

»PW ^IH 

> 1 PWlH'S «| *||fl 1 

) 1 *l1si =lt 1 

^ 1 ^'Ip BWJ 1 

^ 1 '""tJlWfl ^ 1 

® 1 41^15j* ^I’&Ipih "BW 
^^ETI 

* 1 <l'filCT4l Bt*r ®l V** 

1 

8 1 RlRiViRr Hfl+R ^ 1 

8 1 RRivifl^r 1 

it 1 ^ ifcjH +*l 'ail^«l1'4+ ^ 1 

e 1 ii| *MC*M apt '4|(?i«1*l4 ^ 1 

4* lR#f1 

4* 1 

n 1 'iHOH 1 

a 1 »^w is*taPft 1 

br 1 ^l&loil^ RsH 'eBM '♦>1 ^ 1 

br 1 ^liiaR R'bm wt aPf^ i 










































is.'b I 

^»n?rf I»icSs|l'S» ^ : 

^ I ^ 2|CIIt^%l ^ 2|^ ^ I 

I ^l^-^t^Pl, ^?RF-^^I?I ^'ojiR<l ^1^ ll®ll*iC<P <P<l(.'o ^tTC?r I 

\s I ^»f ^c.'s I 

8 I wl©c*m il«1h(.<p <1^1 ^Pile's I 

(f I 2lf^Wl*R5 ^(,\S ^(.<1 I 

'!j I ^iRwi^ © l^«i>i*i(.*i ^p® "^5^ I 





i8 


i I 


i I ^ W 2|^ 'Q^'^t? 

'S I <ij|<p^h ^INjT ^ I 

8 I ^stceTt ^tw?r 'Q'Tl^ c®r*( i 


I I 


i I ^SJ»m Tit'S I 

I R<i?i®f 'wt'S I 

vD I l;|^ 'S >|s^'S«1 ^TN^TJ ^C.<P51 '5tt*tTC5I I 



^5rt(jt?r - ^(t 



RRjc«? Jiwlw> ^hc<p C^ R?ia(,®f 

^ '8 c«tM^ ^sTfsTW c<i?lT ^ I 


^Kt? sT'^i^ln <ij<i^l<i I 

i^.vs ^f»rejw?r sjtiiler^iivsl 

i) ■^t% ^’t? ^ ’ftR ^ ^ ’ftf^ ’sj%r ^ I ^ ^ 

etsis^il C<i?lT'5^ I 
^) ^ 'o(lij'®|^'8> ^NTI 

's) c^t^5?r <p<ii I 

8) SID'S c^jqvolc^ WCD ^rf'STTl^ ^1^ <l'*p| <P<]| I 

i<?.8 

b. 'Sfois^h t^^'f?r ^FU S|«tw C«tt¥f, 'Q ■gJT S|CilN»icvs| I 

it. £f«l^ (29% CS|l¥f^% ^ ^ o.<t ’T# I 

'S. (?«»M Sf«fW i 1^%?! ^ 1^? 'Q CspfR?Tl 

■ 5 ^ I 

8. %?f ^<>itifFrQc«iic<p '»i(.«ii'»ic<i csr^ftM ^ 1 

(t. %?f sW(% ’Ttf^ (?m ^ ^ c^ %?r W %* 

■ 5 ^ I 

'Jj. Jl<p|®l-R*?l®1 C5(f5 ^*<||5| <p(,t) 'spi'Tt '^01^ 1^1 <13<1'^I Ip^rF^s ®f|5 %T <PW 

'^FfH "sj^^ w®il I 

H. (29^ %% ^ C5lf?r ^^Sjlf^ (?im ^ ^ I Sjf^ ^ (2«tmt^ ^ Sim 'S 

C^ fgStQW i(fo STFr C5# Rj'StiHl ^ CsptRFTf ^ I ^ ^ Wit ^ 

ii|»i*i'»ic<i Rule's <ilc'o C^Di(,«il<i ^ S|t^ '^■'IW Ri*i <i6r|?i 5|i(,<p 1 

b-. ITH ^*n^‘t^ sjf^ fl- ^ ^ i:<5jo ^ ^ I 

{9. 'SPI®T|' R^l(.*il<l bl^ R«i ^ '^Ff f^D|c*il<l <P<ll ^ I f^Dlc'lN ^FFT ®T*PJ 

TTR^S Di(,ei<| J1i|vsi VfR:^ I 





cj.b-'O 

10. %*t? •»ivs<pvs|<| "SReTt W'IC'a 

^Wot wm «ftr^ I ^ %»i^ ^ 

^ I 'Stoi^.lwtl mlU-Sl ®T«ij ®llf^ 6’?llc*il'!l Wt*W ^lc<P I 

11. c’fsu^rm ^ c*l1?rm iiA 's i(? 41^ c?i% ’Itf^ 

’fife ’®i?r c^ c^ I ^ ^ tlj^ c<^ ^ I 

c’M ^k^r ’ffST fk?! ^ (?i?fT %:^ 

I^|e1 RRltil (.•Hill I 





^V8 


i I «reis^ln 

i I ejoi^lit ^TNrt ^ I 
I ®t«i^lc.i<i <ij<irI<i (^ I 
O I etei^|ci5l 2lt?rt^f%?roT "^F 

«l*t: 

i I 'SF®T^ C^ C^Rlt "^F I 





HWT ^ ^SRJH *fWaRr ^ ^fsff^ "m 'si^psitf^ 300 x 300 l^ll^ 'ail4lt« 
"5^ •iWir •iJiSTsf ^s(^m csjwf I^TPfir Hpiw ^ i ioSt »q^ 

t^lPi^ 1^*® ■^•'nl ^ Pill ^ '^iHlPi'^ iBWi I 


^ai*11I^ 'fl ^tiBil*i 

PITCH I.NG TOO PC POT TIME, SAN I) AND 
BEDFORD STONE, AND MAEELp: 



[LAND TOOL CHI3ELEK 


PTf< 

K-^r 



STONE-BREAKING TOOLS 




PATENT HAND TOOLING TOOL 


1N»rRr 



1^Sf wll ^*1 




BALL OR CHURN DRILLS 





RAND DRILLS FOR STONE AND MARBLE 

^g g gZT ■ I ■ y| 


ROSE AND STAR DRILLS 



Wl*t ^ ''iJln 1^*1 




wlatlR^ SHhh : <!« 1^. t^. '3 'b 1^. 1^. iflif iJW ^TOSS »l1c4^ (C^TOW TBl®=r), 

(?lf^P(/’TWL ^IWT'^rRT* CIFRr ^I 


C*)l«tl^(.«Wl ^I=[*I1^ : »(|&4’»1 *lt«l^ ■'TW I PiPIV (^lfe=l/'’lW) = ! i I 





















































4jbF« 


Skiitings, cqv ^ttor I 

ibna^o iWR* iijl!T ^*ti4iiic^f opranr rtWH, 

'wj<Hi dmm, w «^*iwi1t ft^ycts 

I 



Hilftt t^H 



ft-OP^lCrTE TM|?^.?fT EFOK>' 
TF=aRA770flf:5IH =iNriFR A r 
\''AHlil * CiMIPft Li'S 

C-THEfi £P£Cl-e^AGCfi£SAre 


W^STERGWD MOET;^^ 
VftPCRHFWFrilATflM S^f^IFM 
(WORF^tClTE Fflf^EP kWY B£ 
use a WfHErJ AUy£T^=RG;APQ 
sirPELi !9 uN^ecese^^Rr 


^^A^EF^PLEX ftPy^Cft 
^pprESSICN)MEUSFU-ME 
n FAfl^ut. OPtlONW. 


Ex^rno caack 
ir^CQUCPETE 


(NOWiNAl 


fc^ChrO-POfieS eiLiiO Hjr 
WORPJCTE PEEIN fl GROUT 
MAflDENEn MATURE 

3EALQH TERRAZZO SEALER 


DVIOER&TB'P— - 


□□NCPIETE SLAP VW.' SKOTBLAST 
F AIISM. TEST FCfl PiADISTURE 
USING ABrt^F^i;c iihj aiu 
PRO&ESi 










i) i^Hwi OTC^ ^wKl ^11 



^ Picbfl «« 2Sinm 'SRi 4d3w3*fl *i>i'**i CT^r^M^, 



o) »l'l'«*l M»IW coarse finish 'siHw i, 









8) 'ili'fri fH’r <*wt 15lSn 


C) fil'51'it Terrazzo 












!*) wiiPik Ryn ^'ii ^i Piw^ 'oihR's ^i ^ i *1*11 

ulijjr® Ibirazzo wd? ctPkI^ l 



io) Rolling and beating 



«i^n C*rt?l^ *ir(S1^ CitW Webbing w*i1 



















io) Tecrazzo wil? i 






















i I 

i I ^jluJnJ C'nJlC'i^i 'Q (?r*f I 

^ I t.'Sic'in <ij<i^i<i '^? 

i I ^3lu5^ c^l*i I 





CTTM^ : ?T (3P1«I4 fe’RT 'i» *1!^ ^tW, 

Pic*)v (»ilnl/fl(«?0. *111^ ■9"HIS« ^'Billn ^si1^*l1f^ t^f*tia CT •tt'teRT csre^ 

'5^ ^5tc® ^t*r I ^iW ^iW CTt*t ^sca 'ail«p4^5i aPT« <irBt 

a^it ^ I csrcaia's;^ ctwi^ ca*f i ^o 1?^A 

^iw ■^, liwi Pic»)v 21^ ^<1^ (^:'^:8) ca^Pia csitwl^ i>HR a*at 
aa I CTt^l^ «J5»1a.1a. ®N® ^apa aic^ i 



fsa ^‘i.i: caiwit^ cawr 


caN^wa 

calafftpw ®*ilaH * ® 1^.1^ ® ® 1^.1^ 'iia apil^ (siSa gJp®®) »iRc»m 1^1^ ai-«iia ai?^ 
*itaa alat, Pic^-v (a1at/a1«a), wta la®leM^l3) ^lb/Pi®*i at 'aj1*!|PlRala *11® <<iai "ilfa i 

Pic*)^ (aiar/alSa): atp^ *iTaaaiat = i; ^ 

Wlaiftwi Star'll s 

X 2lMPi<p aaa taR a.c*i® <aBt i 

^ «wa a*ca aPT aaf^, ^®]itJr caN^Ma^ XiPT aia^ aa I 

®. '®(1isj®Im 1^ apf ataia*l® aWFca art^i^^tca aia^® ^ i 
8. laBt ® ' 0)15 wl^ a3t*i^®tpa aat'j® i 





















{wivrl^^ feiPl ^3 ||hh iHJ ctPih ’o i vim^ ^ ^ 

li^ot nil-jH 



IFWtW*™ Trirw tWUT 


* WlUft# ^IW ^^Hld 

«flft? ^ »iff(lir,^i1^^pifl; *Nr, <*ft mc^ 1ft-i*r ^wm •i«ir m i 

'oW'ttl ^Iwl iHIfl Pltfri® 18^9 ^urtwiMi I 













f6*IC»M I 

'is 1^.1^ 'Q 'is 1^.1^ iiJ»>lPl>| (v5l^ (2tC®W) ^ 

'®i^'®ilc'o Piw^ fs[f*tt?r ^iR<i c®i^ £|^[^ ^i&/f^'o®i ^ *rt^ 

R'olf^'o ClPtt^ I 

*iliiw*i T&’l^ Ptw ^Ist ^ln •I'^il^ I 

CB^mf (>1<ll'>lR Wl'Srl^^ 1^ ) : 

i) "sPf^ ^ ^ ^/Pt^ ^ 'aiji«if>iRiiivi 

’ft« (i.(?-^.oR1^ X ^i^) %?r cspnHJw c^ c^ 1®®ntc=T R'oif^'o 

I 

;^) w ^ fosfic^i 1%®fr ^ sTt^ £tc?it«t 

2|% '5|eT6l^t=# ®I)|C«I«1 i : ^ : 8 ^ I 

O) ^^Rvsei "“l^ tS^llcerl R%«l '>ia)'S®1 I 

8) C5f^^ ■5oTW%T >llc4^ ■ffHT PR CS(t^ bro% 

^’ItPo ^tM (JKf "^TR I 

<t) *I1ST »|sj\sBi i^-^o 'Q^tPs ^ I 

'b) '5S<p|c*iR ’IPT '^-'S R>SR^ I 

‘\) i?l®n^ liR ^ R*i <p<il ^ I ‘'pIwIw'ssN ^ ^RT Rc?) *i<iR <l‘l'Sf <p<i| 

■5^ I 

v) £f^?tpr ®tlR Rpf ^p?r csifST ihR (iso r?,) ®tt^ Rpr ^rT ^ i pst’^tt's c^f% ^rT ^c®i ^ 
^ ’fo C^Nt RpT ^?iBR PlW^ Sfl^ JlPIft <MC'® ^ I 

C») S ’IPT i£|<p^'o|(.<l "STRUR WRR (i'^o ^?,) Rpf R^Ps I 

io) 8-'b Rr RR W RHR (vS^o R?,) RIRR RpT i£|<p^'o|c<l RRt ^ I ‘^I'ottR RRT C*R 

'olceil'olw RIR Rpf ^ PRPo ^ I RIRR-RIRr Rt«Rt QRR RR^ ^ RR I 

voRR^f >a|«q»er|Pi<p tirf^TOBR Rt^oolT ^RR RRc?) RPf ^Plci-Sl ^RT RPf RRC'o RjCR I 







ii) <£R^ ^ t^sft I3l<p\a| welt's ^ I ^5t?I‘^ 1%JT 

1<1^^ il?s ^ CSTl^ RPlw 'sPl'Tf "ijl^pvsl C5(I^ ^ '5^ I 

(<2^ csn^fi^^Bi^ csrc^ ): 

i) CSftWl^ 2f«tW I 

^) <P<I(,^ ^ IFl^ i : vs : 'Js "SPI^ 8-io (71.1^ ^ 

TJKI^ Wf I 

vs) csfMit^ ^ 'js t^.1^. 'iii^iw^i -sni:^ wn ^?][3^ c^tc^ra 

Rl^Cil tvsR^'® CSrtiSfl^ ^&1^eTQWt <1-tic'll ^ I 

8) ^61^ <|Jilc*il<l ('S-8) CSH:^ (?Bl^ ^5Tl^ <P51C.'® ^ I 

^•'IWI'S’ <p<ic'o ^ I 







^ I Wl«r|^<p #t? 


^WWSftf: 

i I t>)|'sr|^<p visit's ^ ^[^? 

^ I csrt'Sfi^c^ 'Q c«i^ I 

vs I (.»ll«tl^(.<M SwU'^? 

8 I "STtC^ 

(t I »(lw®i '^? 

«ftf: 





U |^*151 


R(.“1^ I g^fgc.'s C’ll^lc.'il t'sR slab -c^ 

i5R®l>i ^ ^ I 

1^ RI«j| 2t^ C'i'QTft "^CslT : 

^ I 5»lnh ’SIR : ®t|vsl?| ^611% ^*rl^®tvs C^ <13<1^l'3 Wf I ^lSPi<l 

<lJ<l^'s "STC*!! •^ImId'SI (?Ff^ OTQM '5J®ft- 

(^) CSI^'BI^ (Plain tiles) : ^ ^ 2|^ ^ ^ i 'all'C<MwM ^ # c^ 

2n:'Sf^»|5T ^ ^ I 

(^) (Pan tiles): 41.2 x 23 x 1.9 i 'o||i5<MwN ^ 

'^sf ^ «rR^ I 

(«t) (Pot tiles): C’lhl^pl'fl , ^^’1l®il<p|'a , ^ 

«rR^ I ^(t-'So (?# "^Ipf 15 (?rf^ ■^TPf 12.5 (Tlf^ 'Q 

9t^ I 

(^)^'BlR (Flat tiles): 'sfT’f 15*15*1.2 20*20*1.2 i 

(®) Ret wlPi (Ridge tiles): i%- 45 50 c^ ^ i 

I '^s^'5 UlPi (concrete tiles) : «rl'©l?i ^Slf^ 1 : 3 Pic.^i'v 

2ft?rN%r 'oil<ph 'aii^f^c^ ^ ^ I (?f c<p|c*3l ®ftt?f 'ptI? 

’f^r Mr:®! W\ ^ ^ I 

« I CTC^ ’SIR (Flooring tiles): wRotrr ^511% ^*rl?®^s ^ i 15 

cM c^R;^ 30 cM lii? "STC*!! «fR:^ 12 IM 50IM ®iw ^ i 





^ ^ ^ ’tt^ I '8 C# C# ’tT«R;^ liM 1 : 2 

<ij<irI<i c»il®rlX<p Wf ^ I 

8 I OT?l1®T ’SIR (Wall tiles) : StR^ 'sil<j»M ^*rt?r®f^ 15 ctR x x i A 

Rc?i ^lc<p I c><I'8t|^<p ?I|RJ<p ^ >^lc<ic®i<i ^c?i 5|lc<p i 

(t I GH SiR (Drain tiles) : ’HR I»i*i>l*lc«ii] ^n«Tf ^ R ^ ^ 

'o(l<p|w 60 C3# ^ 120 2t^ W ^ I 

iir.'s ’si^®pr c^t*i®r 

* c^fTO ?sc5 ^ R% (?i^- (TihR 

^ '»lc®ll ^Hl?l I ‘il'C^C3f ^ ^C<l J1<l(.(>(.il ^l®1<Pl C*f^5R ^5f<ft?, Rcil ^ I 

* ^ ^ I ^5(1^ 

^sjsprtfl ^5cvu*i ’TR^rf I ’iRtilh i>l^(.«i 'oilc?, cva(.<p|wn5'» I 

* ^ w c^twT ’si^ ^ ’si^ fror RwiItt 

<P5)(.'s I C‘iPic*i<] (.niilt®! 5ilP5«p ^ 'SRsiJi C^ 'o|c®il »)hlii i 

* c^wm (TnrftsT terror ^ w i ^ ^ ^ ^ 

w ^ I ^ ^ c^ ^ (?i?n^sT ’tr? ^ ^ ^ cii?ii®r9T?rn:^ 's m 

<ii<iRl’5i I lii w ^ (.n?ilcsi’a '>i<ic&c«< ^l®i<p| c*NS i ciirN %l ^c«t 

cs(^^ ^|^[R ^sft^ (THTH S«^ei ■^’TRT ^ I 

* 4'V4", 6"/6", 8"/8", 8"/10", lO'VlO", Si%rt fer / (m(^ 

*^<11 I 

* 12712", 12716", 12718", 18718", 30"/30" ii"A" R%pt 

dFt^/CSft^t^^ ^lc<P I 

iV.8 ’BRspr I 

i) Rc>l^ RsK Rw <PilC^ ^ I 

'^) ’iiR Rc?i <pHj|8 I 







Sbr.ft PHlftf '^lIBfrPlIW <#W ttfrPI, ^WW ^ ^W •Nil^ I 

y sf'fpi isi^*i*i *iRl^tfl '♦flw ^ I 

^ Plcii4 1^ I 

«, *111^1^ I 

8. <||fl|-q||l^lw •IfiMift CTfr ^flCW^I 

■*1H'*llPl flPltfl •|flk Rh ^ i 

»||S# sflrt I 

i) 'IMWIPi pi5 ^Hiw^ I 



k ^ _ Am 





w) i-s<t 1^ ^ I 























VSOO 






^5|f^ «t*t: 

i I 'iJl'^si'^ 'Q '^? 

^ I <l3l<l^h '^? 

«l*t: 

i I RI«'| 2}^ Ul'^'lc^’Sl Wt^ I 

^ I "silyR ^^5^ c#^ 

vj) I 's||c.®lli>»il I 





I 

nhit.'iil iil<P'o«ll C*^ '0|*iJ^«llil 'Q'C®Tt '>lKlc<<3 (?f ^ 

^otz;^ 1^ ^ (.'>t5il|51 I ^ <|S?,'Sei ^©“Tf C^tZi^ ^5^1 ^5=11^ <||vs|<||(.'S51 'Sf^U CT 

^5^ ^ I 

SwHj I 

'ai'ijvs«ii?i ^ *rn:’m ^iKiwi (?f f^«f w ^ 

c^rrt^'^ 11^if^ ^c'»f*tT ^ 2|^?nw%i^ : 

i I <|??^«ei 1^1^ ni®llc«i<] ^©SIT ^S®Tl?f <ll'S|i||t'S<l I 

^ I ihlci-a '©^ I 

o I 2|t?rtw%f g^pfN^ RR>:| ■^o'TRf •^hi'aw^i 'Sfj^ I 

>HH«ll^OJ^ 2 |ti||et^i|VS|: 

■f^f^/f^if®^ (?f c<pic*ii ^sjwt^lcsrt^ I i)«iii>(,®i<i I 

^t^twMv©'»lw 1^ ^ ->iH«il^ti3<i 2lz:?rtwsT i 

c<iTrH w?ilc«i ^?rt I ^ ■sRs^jw 'Hh®il^ci5<i <ij<i'3^l wf ^ i (?f 

£f^ '0||(.®li-<l|^|>l ’theW (?T '^TTf I 

i I ^^RS«T ^»'©| ifl'^ '^P© I 'Q I 

^ I I'Sl'StN ^J<I'3J,I «||<pc^ I 

O I ^1'* W^C®1<I ^■^IW'51 ^(Jo BB C^f%■^?It <||(,<l ^ I <5lw>l^li C<IC'© I 
8 I iFltcS^ ^55^ ^8oot^ ^ I i£i^ c#r ^ ^ ^ i ^ 

»ll^<('StC*i<l ^TSPilt I 

<t I Fi^ i<?i^ c^ m «rw ^ I 

'Ji I (^-i£l C»ft%v I 

H I I 

\r I £|I^B)<p '0|IcsiI-<iI'©I(.'>1<i I rcsi 3<P «TI^ <1j<l'^l «tlFC^ I 

^_ fy_f^ _ H_OiH 

i. ■'SR^ : ilHIW^I C^ ^ 'Q Fl^sM^ ^ 

I 





’&o^ 

^ al^ 11% ■6wgt ^ ^ 

*0. : tjiHNIfl alibis jpjfttG i 

crar *W5»iRi «nr 1^«*T *lfc|T ^ I T*l»r wra 

■JlW «9o-8( CT>W I 

t 68JHPH! ^E*(t •ifinW 6^,W*I <IW SIS'* ^llw '8itj||»l|fl I 

H. •Ull^»•ffrt^-t^RT’Pefyj^l ipftdJo ‘Po'^l '"(t'lTl ^‘'Tt I 

V.s Pil^ce '9iH»[lti’iP^TRI wi ^wsVl 

H. <#•! 'fl'^lMlfl 'Pff (5® « fll^tJBM 'a|-|;1l« IS^ AWlMi ^ I 

>k.«ftf^2|4l4CBit 

1MN fe*H 1%!^^ 2W^, CT^R- 




^CTtSWW 
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"WK ^ ^ gppm, - 

i) C»ll*ll (Straight Stair): CTW1^ CTCTf c^lwStk 

(»mf^ ^5i«pn w i cnm 1=^1^ ^Rroc?r •noen-t (?NtPT 

CSlCTf 2|»11 Ro ■S^t ifBt OR^?fef I 



ffefl iJ».i : 

^ CTlufSk i5|< 1^ (Quarter turn stairs) : ^ ^ ^ 

'ai^«<i*t 2pr^=^ #C5 ^5r«W ^ftiPlW^Csra 4 winders gj'^iC'W 'sit*ffcsi iso ^R^ivsi ^ 

^1 













V50<f 


W (Half turn stairs) : *)WMlR4 4 ^ ^ 

ii|^ ^ tiRSlf^ 'q^l'O'SIC.H^I I 




i< 9 .'!) : 

8) 1^ (Circular stairs) : c«tc^ (?Nt wst 

^Jl*11C*Rr fncil ^ 'ai^^<l*t <M(,'S Cfr*lt ^TRT I. 




fsar ib.8 : 15^ 










<f) 1^ (Spiral stairs) : Ws! 15if^ c^ c’fp^ 

JiaiR^ Rt'o I (?r5R ^ i^'5i^i ’iw I 



Bii) ic9.<? : 


'jj) <p|>^\» (Curved stairs) : 1^ ^r»t^ c<i^ 

^ ^ 'OC'Ojf^ (.<Pjy, •^(.Sf <li£t»W^ (?T^ I 




itS.'Js : <p|'»vis 


ati M- 









































































(Geometric stairs) : W CTIM W?r ^ 

^ 5 itc^ I 1 ^ 'sre<u winders '*Jt*JJcsr i 

Wlc*l4 ^^TRw zlwiBH '«R?.c'll»rt wMlCHl Pil^ c4^?i ^ 15^1^ cura I 



trar : «uiI5|(id4 jSil^ 


v)1^Wflrold!®'P|% (Bifnrcated stairs) s ■’iNIWI 'ai^l'a^w 

^ ^ *tH «!f i ^iwnM^ >4^ ^\ a 9\^ 




fSaf iJft.lr 5 fiwh^jlcuM* 15^1^ 

















































































'50(5 


'5l®r C3H : TjH C5fC^ 8<^ 'SfC*)! I vSo I 

(?r 'a|^'^R<P ^?J*t^ ^ C^ 'Q^HM 

<ic®i 11^1^ 2f^ PT.t^. ^c© oo (?r.t^. ^*8, ^*rt^®t^ '^(? c^.t^ I 

©in^<pji«i ^?,'*f I '*rf cj?©c<p 2t^rK <po<) i ■'jl^ cj?©c*^ ct ©?i^ 

Rcii ©lt<p <il^®r|<i <5(.®i I ‘il'i3lc<p i'^-ic9 (Tf.t^. "sf^^ i ^*rt^®f© i(^ W.t^ 

I 

C^ : ©lMlPi<^ ’{C^ C^’t, i'jj X ^'Js ^’ll©lw< Ct^ io X vSo ^ I 

2f^f^ ^ V50 X i8 OT.t^r. I 2f^f^ 'Sft’f X 

i'b (?T.t^. I 

2f^ <\(t t>lR5|^l5M ^¥r ^ ^^'*lxr io 

C^ (Tit C^ S»fl- (Tlf^f^^ I lit ioo C>|R5fv|l3|<| 

io -(£1^ isrf^ <lj<l^l<l4l^ ^ C>iR5fvi'B|<i ^Tft I C^t^e^T, 

t^ojlf^ ^ i<J-o (Tlf^f^^ I 

«g1%^_(£|^ '5'Q^ : «TTl^?.-i£l? "Sf^^ ^ I 'Soo -i£)? ©jf^ <1j<(^l'Sl<p|R 

ijtl^ 1^ «IJ<l^|£i ^ I 

^|’W(.'at,*i = ©w>©l Voo (Tfc^ hoo (£1? ■SfCSiJ «||«PC© I 

C,^©5r*i ©D0©| : (£|'5 ©W)©l '^ioo Rpi -i£|'5 5||<1»c© I C<P*H*li R(.®1 «p|pfl)|<l 

'Q^-*TW <P£ih ^^fsput R(.© 

iJR.fi’ (5© 'Q ^P*F^ I 


($15 « 'SIW : 


($15 


($15 Plf©5l ©(^'^R<P 1 

?rl^^ft^ ^v?*f I 



($15 (Tf.1^. '5P® vSo (TT.I^. ‘£|^ "SR:*)! 

1 

(TT.t^. ^tis iS) (Tr.1^. '£l^ ^*8 

I 

^iR^®fis C^(? (Tf.1t. ^ ^ I 

^*(1^*115 i(J- (Tf.1^. ^ ^ I 


t^if^ ($15 'Q ?itsf-‘ii^ "sr:*!! : 



















^ i + '^ X Pr.1^. 

^ : (^ X = 800 - 8^0 ^ OT.1?J. 

^ ^ + ^| 1 ^ = 80 - 8 ^ C®f.f^. 

^ - 8 s ?1^ = ^8 OT.1^. 00 OT.ISj. ijig 2|1^ (5^5 CS|W C*r.15f. ^n1c*| <I1^ ) 

C*r.t^. ^i'{?IC'o ^ I 

'SWJ *11^ I 

fi^f^:^f^vtii||C«l4 ij|^VA«|| c«|CT 'S|HJ'**llll ^T'am^T ^ »(tC^ »ll^lt«IJ CT 

'oIm* RI^ ^ (i'»i»<il^ I 

{ wImI CT ^tPT ^ ptii1<i ^®tW ^ £^55l?W®T ^ti*l I 

■?!?<»« WT# *n^ I 



1W 


> 

Pi^*5 ^^ItJ 'aih'9i I 

i£|^ %H;9 RI^RH^ I 


tfltSliSaB^ I 

uiPlC'oCfl I 

va 

Elevators CUlfer 

^«?r '0(1«p4*I >b|mii ^ *l1»fBt PiC‘»i»»i 
. 51 ^ ®Ml*H TO, ^ 

’src®T 

f*t^ blPl« 1 

(awfl» 's^w4 c*iCTRr "siwi 'sn^ 
w %'&\\*\ 1 

5jt^ ^ ’RTO, «1M 
<1W, <llfl «PW witto 

ftlPl'o 1 

8 












is» 


'5.1 Pif^<i d?^ <pk«p <i(.®n? 

O I uRetlo 

8 I '^? 


Ot > — t—i. 

i I «P5||<1 Sw^U ^? 

^ I >ih«iR'b c^ ii<i<i»n? 

vs I ■f^lf^ 2|^t^ 'Q 

8 I Pilot's Ri«5| 's|Ri<p| I 

(t 11 ^i% ($^ 'Q <)I^C'Sr <1 ^ I 

'b I tW'S 1?if^I 

«t?f: 

^ I Rl^ t'sR^i R<)?i ®T*pj LINO'S 

^ I I5il^<i ^ I 





^o.> ClIiCfHI ’WHi I 

^ •llR, « ^Wpsr c«tw wit *111% 'ai*|JiHit*w ^ ct *iwHiI5i 

(up“i) R%H wlw* ui?*i I 

AoA*IHIW®I CfWr 2|CII<*^VSl 

PmIS||%W^V|^[C®r *l1flC*M CSpPW I 

5. M*ilw ■^»i'i1»i4)3Hi;ini iHi i 

ts^resRi«'a^qw«i 'Si4t*ii5^ ^jter *111% ’»!•««« i 

®. nt*flt*i<i D|ii’1k"t •n>l'Bt>»ic,'o 'a WIT I 



Surface water from 
driveways should not run into 
rainwater gullies because of 
the risk of oil contamination. 
But they often do. 


/■ A, 

Rain is collected in 
gutters and flows out 
^ through down pipes 

Down pipe exits into a gully. 
Surface water drains do not 
need to be trapped 

I /■ 

I / 

I / 



fSar^^o.i: ®5t 




'9ii9 


’ihiw e|#licw 
*IHCT*I (IP’IWUMW^ apPlHRT'^Jfl I w» 

>. •InWPl' ^ 'WH ilR-nlum ^51^ *llR ’^I*f WW 

^wrt^Ww «|i» 

cn*n •IWl •ifilWM’^^^ I ^1%“ «PR 1WW"I <sp IWt ^ Htuhll^ ^ 

Wivtaw I 

'■nil^ ^nifl •w'IIl^ ^ S»irtit4 ^wom 

I 5»lw 'odfl.^.Pr, wlwfl•tlw«s& D^wnfl ^ f^M 

I «<1 Wfflll 0f^*lfiNRnWlW^PftTp^*flI*W’5DR0?I*lWT’^ I 



»riwM api TiMaFi® »rfwi ^ I ^<IW ^ ^uH*dH fefl sHpIch ^ •flw i 

*IHCT*I fltflrtfl ’■TO ’iftv (Sl® ^Klt «Hc» I (BTH SiSo 

rtw *1^® ^ I ItS R» *i1iipr»i s**i 1*MH TO I 

wnr ^ »iBE®»r GR ciiT5 (Out M) ^ ^ 1^ liwm 1^ ^ ^ ^ I ^ ff=T 

*|A®|UI 4 flHJ RWi *fll *R[ <MI ^ I 











































vSi8 


i I iWawM ®5T?sn:^^? 

^ I '^I«IC.<P'^ C^JT'W £t^t?r? 

VO I c«ri^ ^cnHiPi 'Qi:^ ^? 

8 I ^ ’TC?rRT^ (.sp|®t\!5 Jii^iW'^i cgjf 


I C*IM ^1t?rH1^ C5^ ^? ^IKH ^ I 

'0 I ^ ^ CSPl'Sfvb (5f»{ <|j|^ 1 

«J»f: 

i I Jil^iW'^i GH <p«nlt<pl*H I 

^ I RR>j| ^<l(.*i51 (li!?(.»1<l ^t^Q I 





’tif^ 'Q ^ wriiii ’im^f (wT-’M ^ si) %T ^^ojtR ^<f^2n?T (?r 

CWllT ■ 5 ^, ^l^lc<p 6t^»i<pN (White Wash) 1 

"g^i^tcsRr 5(.it"|j I 

i. <l‘lJ)lc»<lc<p ^^w*lc<p <pl4^ W|^-'oi^l5.(.^<i 2jI^Qj>iil ^c.'s 'st'ij I 

^ >1^ wtihr ’tt^ 2ifer*f ^ I 

vs. '0|l(.«ll<P<lf*t^ C^S'Sff^ <P»l|(,li<l 'SfJ^ I 
8. ^iJl<IC'o<l I 

<t. «i<ic<p ?Kt^ I 


'^i.'s ShiiiH I 

i. I 

A. I 

O. ’TN S( (^®n^ etl'o1?J ’iwt^f) I 
8. ■%! I 

'^i.S g^5>h 5>5||5| 'Bf^j 2|^'8 zJ^IIPi I 

^rw "5^ 9^ t'sR '^?it ^ I ^ ^ 

2lc?j|®t^?l '*tt1^ I <PilN >^8 9^®! t'«R *^51 O'© ^ <il^?, 

JiKlc<lj C^t<P Re'S '5^ I 2t^ (.<pfe (t Pli>N ’Ttf^ 

talc's I 'S't 6’C»i '^5^0k’tTsf f^TTlW *P<K.'® RC<1 I ’'I'iR'Sh 

%C5ra i c^f®t ’tl^ ‘qj<i^l’3 ^ I ^*rt^®ho '©^ ’tl^ ‘qj<i^l’3 ^ 1 

’tN 9t ’ft^TT ’ttfe ’ito (9in ^ I 'q 

^ io c^ « i.vs c^ wt (9Tit ^ I ®|k^ t)4t)(:4 ^ 5 = 9 ^ 

'Sfitr 9^®!^ 2|f% c^flt ^ vs 9tsr %t ewf ^ i 





'Si'b 


n*i^N ^rtBt ef'ij *il<fl z|^'8 ■*isil^ 

'»l(.®ll'»lc<l *lRst>|51 ^<IC'® ^(.<1 I 'OllC’t^ *!|<lC*i51 »lil®ll ^pft-<llRl 

^ ^fll^ ^ (?PSTC^ ^ '»IWl'»IW ’m ^ I 

l^l'oiw fi’1<PlM<1 6^*1 <PN S'Qai'ShC’f (.<P®1(,^ ’ftf^ ^ 

(.<P«1(.'S ^ I 


n*i^N 

^ t!\^ ^ ^ ^ %?i 2R:?rm ^ 1 

7fs|^ lil'^^Br ^C's Rod <||<I 'g^Pi ^l»iC'® i Wt»T 

^^ ^^ C^^ I 2f«l^ C^ ’t^ 

R'olil C^, 'o'ol?l C^ St,1<Ph <P'aC'0 I C^ 

^plcet ij^ C^f& g^^<pN <P<lt's ^ I (,1illc®l<l '4||C^ p|f?jo^.;£|^ g^»i<pN <p<ic.'s | Q^®t^ WW 

^Tit c«fc^ 1^ W ^ I 







i I s^i<i»l(.>(5i ^t'*f*U (?N I 
I !3[^^<I»|V <P<lk «t»i3 2|C?n^f%?l ^^tWR <Pilfi> '6 ^ 

'3 I 5[^»1<p|»| <P5 iR '8t«1j t<t?|lc.®151 ^flst 2j'?['® ^iNJt ^5^ I 

8 I (?r«t I 

: 

^ I |j[^»i<p|»i <p<ih «r»ij 21''%'® 2fHlR ^ i 





'SpWlCSRT 31<!B8| 

’^t^ppips 'Q otM" ^ '0C?ni1^ ifWTt^ 

^5kffc*r (-^iRw^i ^ ^ *fwi< (^-«ti>r ^ n) 

’o\gt ^vsiiin *t*!tc^ CT st^’f c*Rit '©Klw iii<pl»i (Color Wash) i 


\ 



*?|5»lwlw ^iRctm *Pl4*l ^Bl^-'0|^l5,t'!»tl £|1^^3F?It <l’>p| afU I 

’q»lilcailc'»''^®lf^'51^ «rl'^?i ’tt^'8t**)lc*il 2 |f%C^*!f^^^SfiiT i 
'S, '»il(,'nl<p<iFl|^ C®’^fiF?r ^»il(.*il<i at'ij I 
8. ^sjhc'Sil I 

<t. "^RIC^ '^<i|'j(^'s» I 

i. 

1%^, witfh "s^ I 
«. ’ti^ ^ K (^srt^ Bti'ol?! I 
8.^^'Q^ 

(t. £|c?iI'sm»i(.'®I ^nf^ I 




vOiSs> 


^l<i '8t*(j C*f?rt^Rf ’1M 2|^^ I 

ci?il(.®i<i 'oil'Qiii '»lt®il'»lc<i 'Q^plt'ih ^ 5t^^<pN <p<il '^rf?r i 

'o|c®il'»lc.<i ’lRst>l<i ^<ic's ^c<i I ^ »iii®il ^ 'Olio's<p<i ^pT-^lf^T 

^ ’rtf^ f^ ^ cwn:^ ^ '©iwi'oiw «<MwN ^ ^ i 

I'S.'i'olw 6[^^<Plc»l<l 6[,*H<Pl»l ^5C®T W'K.'O <tif^ %:?r ^ 

Wale'S I 

8,*1^N I 

?n^ ^ ;5Pf ^ M’f ^ ^ i 

^fsj?! i£l<p<il<i ^C's I^C.t> lil^v ^Pl ^Ho'o I WH 

^ vBttiT Sf^Tsf C^ I i^l'ot^^ 2f*?rsr C^ 'Q<PC*il<l ^ 

R'ol?l C^, '0'o1?| C^ 6^»i<pN <P<l(,vs ^ I C^ 

^Icsr 5^*i^N I (,i?ilc®i<i PiRi?,-i£i^ 6^*i<p|»i <P5ic'o i 

^¥t c«fc^ ^rn:^ ^*)j ^ ^ i 

« ^^"gri^stcsRr w *tH% i 

S[^^<p|*^ 'Q Rojsj Will R(.«ll: 



st,*i<pl»i 

i. i^T, ’tm ^ S( (^ ’fm«f), %T 

’tlf^ 5^*i^lca|il Wf 

^ 1 

i. ig, ’fl^ ^ ^ (^5(1^ Sri's]ii ), 

’tlfg 6^»l<M(:v|<l g^ 

1 


✓ /-V 

g^>i<ph^\s Willcsi '0||c«ll £il^<pp|V0 
’^ilt<l» C^ ' 0 ||c.«llR»'s 1 

'^. 5[^^<pN wiil(.®i<i CJil'n<i <P(.<i 1 



O. ^aililC'Oil Willc« 1 il 

1 

vs, fi’*i<p|a| C«p<l«1>lk ^ilNC'S'SI Willc«1il 

<IIR<I <p<ll 1 












^ 1<p|c<p <1(.®1? 

i I CoT^? 

v!) I <P5 iN 'sr«ij C^f?rf^^ 21'^'^ C^ 

fit?f: 

^ 1I 
I 'Q '5^*U ^iNlt I 





^W*IT 

Distemper (T'fTot^ ^ 's^m ^ 

binders R,>>ik<i ^srl^ ^ c^ ^5|\s^ i 



c^n;?n^TrM I *^1^ f^(.>i(.<i, (ii1^ ^ 

1%^ ^ £tl^ ^ «r«m CT wtf^, 

^ ^ £prrsH ^srtrj ^ ^ wt i 

(TSeT C5C?f «^Jf|<l?^en (?rSH C'll'^Sl^l •HI^(.<P <lj|'9i;3'*1'^^C^'?l 

<ij<i^'® m'st 2|i?r stRiihf f% I 

Tiff'S t£|^ ic!> ^\SC<P<1 C*lc^?l 2|lft^ c®®! 

<1 list's ws> 'i>ilR'»N wspsftw ^2f#ns ^c?r:5, >^Ri^iPi<i», >i>i(.ii?i-’*fl1^ 

'Ol'ijhi ■^?ica|?ll^ Wlf?R:^i*R I 

'^'s.'s f«{.->i5*->ii?f ■^?rl?f ’il<£i'o«i 

i I ^ I 

^ I JiRwJi ^Rs)>i<i <p>si(.'® ^ I 

's I R^iB^s Jik(.<P'>i 'sr^'f ^ ^5i«Rt ^ i 

8 I tlT^R c<p«i(.'o I 

a I ’f® ««rR5CPf ut:^ ^ ’UiR^ %:?! c^ 

(Jj I ^ 1%®ft 'a|<1'^l?l Wf ^ I 





^^5tCBRr«<H: 

i I ^s?rt?r ^SRT £l(.5li«r^<< W'ttf^ 'Q 'SIKW'T ^P^lC's ^ I 

I '®lc.®n<i 'SNI *)(.*( I^c'© ^(.<1 I 

'0 I <p<ic^ ^ I 

8 I ^ttC5?r'5(CTT R>(,jw*«ft^ ^iSv!5i<i t^^?r■'ttRfror <p<i(.'o i 

d I c<i^ ^ ^ ^til^ ^ ^ *nsT 

'b I f^4^if&'© 2K*f 2|M^ ("5^ ^n^'SH+’ftR) <p^i(.'o I 

<\ I '5^ 'QTTM ^RIT ^ ^ Rcii 2fwM' <p?i(.'o R(.<i I C^ (.^pIoS 2|®1w 

b- I ‘i|«b^'olW I 

i I l^4^!fbv® -jH-siw-^i '5R*I]^ ■si^'t ^ W«NT ^1^ ^ I 

^ I ?rp^ w«ic'» ^ I 

vs I c<p|(.*ii^i^c®i ?rp^si^ 'oi^ Rcii '5^^i«v»im-R>c.'^*Hi5i Rw c’l^ t'oR <p(.5i 
•<P<1C'0 I 

8 I ^c«l Rsfl '0|<l?^lil <p<iI <iIw ^ I 

a I <p|®t *q>5]|5i *llt^ *ilt^ ’sRtil Re'S R.c.<i I 

•h I 2|(.?)l®f(.*i<l Rcs^J*^ ^ I 

°L I <Pi(.«(<l ^5tM i^H «P<1(.'» ^ I 

v I <ij<5rIw ^rsjif ^Iwi5i "5^ <iNc.'® i 

S91 ’ttb ^ «iR^ ^ i 


io I C*tWgH 'oic'll'slw I 





vS^vS 


^ I R>CJV~*1|51 ^C®1? 

^T?PW«t*t: 

i I Rj(,'>i3HIw<i ^U»f*U Csf*f? 

I <Piin5 'S ^? 

« I ^ W?ll(.®1^1 ’tii? C®T^ I 

^ I I 



C^-C^/I^jSwI-C^ C’I^ ®r<!if«f^'9 <1 Irw<i (.n?ilC®1/<1lf^«i StM’t Wf ^ I 

RR>5| 'oic.'il '?p®T OTTI I ^jd5^ 

I vStM C<ill C*Jl¥l^ 'Q 

2t^?rM ^ ^ I 

^T-t'^*l/l®5w|-0>»10a)H : 

❖ ^51^ iSfST 2|feT^ I 

❖ C^lwl primer S^Tf^ (?1^ i 

♦♦♦ '*11^^ C^CI) ^l<p|<l ST'HJ ^<ICI>C?I I 

♦♦♦ ^IKI? ^I'sH'il (?^ I 

'^8.^ st'IJ ’j|(«i'®»i sj^'O *t^Sif^ I 

->lMW*j 21^ W f^OlPl^l : tl\^ ^ 1l5 '»lt®1l'olC<l 

^ ^ I ?n^ ^^5^ 8<? i£i'«rt^5T ^ ^ ^ i wwiwi wm, 

c^ ^ ^ «tm5T ^ ^ ^ I ’tm ^ lii'et 

'»iwi'»it<i ^ cwH ^ ^ I ^ «im^’iws f^ ^ 

^ I ^5imt 'sm\ ^ ^ c^twr ^ c^p^n:^ ^ i 

^ C^ps^sT I iflT;^ ^ ?n^ '»IW|ilt\o| «%C?T ^ I 

^jl'sc'^’TI^ f*f1^ I^c?i f^c'o ^c<i I 

^8.'S C^-PR/f^^Glt-CPPr «t^ I 


2f«fsr ^ ^?.*f <1l1% C^It’t 

<IJ<I?!,I £t^®t <mI I 

^??*f ^5Rf^ ’ttf^ (?IM Wf I 

C^-C»14|/f^®Wl-C5R *1^ I 

i) ^5^ (?R ^[CsTf, 'sra'Tf, lil’SR 1^"^n CsT^ 'Ollwni 2 |'»|R'o <P<IC^ CWT ^ 

^srH’tT I 

^) ^lT5f@^^4<PW ^ 2|C?ll'St^?| csral^j^ ^fsrtl^ <P<)I ^B's I 





O) ^ ^ (T^f £t^ ^ <5^ ’tfM ^tll^ C»fm®t ^ 

^1w I 

8) ’iRs^h <i|eiR) <ij<irI<i 1 ^?*t ’ttR 'Q 1 '8^ (?rf^ Snowcempaint 

2|^ c.<pt)(.'s ^ I 

(?) Snowcempaint ^ Snowcempaint <p<icvs ^ i 

'b) ^ ^ 8f5T 

<1# tw Rjsrlc's I 

^8.8 C^-C’W/f^^CJT-C^ ^ SCHt*!] 

❖ '^»lh's 8f5T 21 I 

❖ C^sn?n primer 2n»T (?^ i 

❖ wt ^ I 

♦♦♦ <pf^*i '5pC^ <phc®t 8R»cfi ^TRH '^'sh'ii (?^ I 







S'!# 


^^RM«t»t: 

i I C^-(7R/I^S(.<)|-(?W ^? 

i I C^-C>l>l/i^®Wl-C>ltW5l ^U*r*u (?T<t I 

^ I C^-(7ra/f®^C5t-(7lC5Rf (?N I 

« I C^-(7R/R>^WI-C^ ^5^ Wi)lc«1<l *f|3121^ ‘*1^ C«T^ I 

<M|S1*14 «t*f: 

i I C^-(7R/fe^^-(7W ^ I 



ip 


\(t.^ I 

- 5 ^, '«tf^ #fFr bssT (Putty) ^ I ^sn?^ 

'>iNhj (?^ ■*t%*f1# <p|^<p<i ^ I 

A ^1)^ z|<pN(.'»n 'Q 

^ ij^ 2t^, 

i. ^ (Leinseed oU putty): iP ^pf55T 

^ <p<lt'o <ij<ujjvs ^ I lil^I^, ■*nf^ 'i\ eti'olii ^[1^ «ij<iRl<i I 

CsfBl^ ^ (Metalic putty) : R-HIc^sti cgs^t i£l^^ ■?pf5sT <p51c'b 

Wi5|Rl<l> <)i«)<i!'o ^ I 

i. "5^ ^iSvbh 
C^^PIT 
vS. FoPl^l CS®T 
8. 'f%«t1t;^^'®j|In 

■^(t.S zht® 

4\5\ c^ fs^R.'oiw wf ^ ^ "srww ^ ^ i 

2l(.<il'Sfi»^c'©l ?r^ RI«5| '2^ ^ i 

■*l%*fl# ^ Sfj'o'o-g Wf "^rlTf I 

iift.ct ip i(m 

■^Nhj'0)<5'3{,lii '^hc<P(.'^<] •^»ih 'sc®i ^pfS^f ^ 1^5 '»lc®il <pw 'ow ji»iH <p<iI ^ i '0)'®°^ 

f*t^ ’SJW ’lk'0'1 ^TSTl^ ?t 'otf^ <IJ<1^I<I ^ I 







^ I I 

I I^Pm c'o(,«i<i -^5^? 

VD I (.*l'i3ll^<p 


TpJ^St^: 
i I ^(f& <i«i(,'s ^ C<ll<f? 

■5, I ^ 'W 3^*1^ '8 '^? 

vs I Cetera 3)^^ I 

8 I wUlPl^^f^^^TWr^ I 
(t I 3)^ ^31^tK 'Q ^ ^? 

«t»f; 

i I 3)^ 3^1^ <p<il<i 3^if^ ^ I 

'5,1 3j^ £t^?n3 I 





^ 


(?I' 


‘ OT^TTf 


i. <p|^lc^i^i 'Q ^(."il^i^ <pw C'Jil'n<j <p^ih 'Sf'i) I 

'ail'^<il<i^l3i^ *l?rt?r ?f^ <?^\^ '®RJ I 

'O. <T‘1c^^i ^ 'sr«i3 I 

8. <p|^lc^lc<p ^h^l^TlH st^N C^l^ <i>^]i^i ^'ii I 

(?. WI^PT '35,®ic<? <?^\^ 'Sf'ij I 

'!a. ^PWSI 'oilc«llc<P S'a^'Oi) ^fs^J | 


i)'^^’tm(Base) 

A) 1^0^ (Innert Filler or Extender) 

'S) (Vehicle or Carrier or Binder) 

8) (Solvent) 

G^) (Drier) 

'b) ^ (Pigment) 

'^'b.'S ^ln '8MJ ’j|<i|'0«1 zj^'o ^ln *1^51^ 

I ’lhv®oi 2|^ ■^RI1?r : 

^5^^ ’nrtcsfe ^ ^ ^ w I «ri>i<<M, ^ ^©i^ 

RyPlf^^'olW ^5^^ 21^ ^ I ^“T©^ ’tl?^ (iG%) ^ ^l^vsl^vs* 

S'Q»l P|Bt»|^vs ^|J)C<P '^jI'O Rtil ’'It*) <p|ci<l ^^t<P '0|t®ll'0|w *l'^*l ^t'© I *||<I ^ 

2|C?n«t <P<IC'© CT^ *PltJ)<l ^^W‘1c<p 'Ol'l'olw •ij|<pv©l "5^ woitv© '^, 

7f\CS ^5|T?HT cercn ^ I C’lt^ ^ ^©IWfSH ^ '4|'»j'aSW 

«1^.1^ 2tt^ <mIc'© ^ I t'©®il'8» rfM Wifei ^ ^©l^lf^ »ilR>*i 

"5^^ W'lC'© 'olc«il'olw I 





^h-1 


Tstn w*ff ^f6»i, otW *1^ ^pi1®*r n »i*^4 ttlfer "(fihFftr 

^BT1^ ^ I (iff ctSt ^PUt PiW'® it (4lif) WJRr *lt1^ RlQ^ jH*t 1^ c*ftpri ^(6 ot 

»iMH, 4B1*t '4Rt t^wiai *Br ^ra £IHI1*I «w nil'OH ^ 

I ^8 *fnr ’Iwf *1|1^ •iftiFftr ^ ^ i ^ijl® c*Mt5, 

1l1*T c®Mts, HtRwcflfl c^H^I ^'®ilR 'Rw ^ ^ tilw ^ I 

'bhbpt <8^ Pse*m ^tiw ^ ihi abbi gi*r Ptnr Bftsr, c«n, ftif ^«JiR ■fl'tln 
*nTl4 ^ C*ldi1*I, MH|8 m, "SpW *I11^ PfW *lfiW? "TOI 1^ ^ l ’^IWH fl8Bf,3PT Ptw 

IplHPM» ^ I *1RK *1ll^, +^^4 PlRtiSfnr 'sfllKW ^ -Wl 

I 


^4w4 i!JI|VVII'l; W ^iw"l W ft16® "BIT I OTBt, WIFI 

<IICT I ?IP(5BI 4?fBl 'fr-<»BPT •iWFSf'Bff I flS?f I C*l*fBl, 

PltR^ Hhfil Rct BOT ’ifilMfl ^CT ’ilfl Rct Ips ^131 •W^IBT CTHt, 

^iii**t e|14r» ^?Bf ipij ww "awH ^sfSr I 

WWIBBT lj9PTt^BW%ftw1^^^W I 

4!b,8 

BBW BPO" tlpSlBrar 4 *ri ^ ^sT ^ 'Hw i fltP^Sv c*i^ ^ ^ i sfllft ■pfiilt 

1. ‘HHIW^HIS|*I|WH 
aft?fBrAflwr 
«. ^ 
s.^nn^ 






vovsi 


?rp^ ^5 r*|]^ ^ ^ 'oiwMw 1^5^ w w( I ?rp^ ^5^ 8(? 

^ ^ ^ I wwiwi wra wt^, %iwrc®, co®n ^ «ii^ ^ ^ 

I ^ ’It^ ^ lirST 'olteiNw ^ I iTPsSl^ (?RIK 

^Ws®T '^C'o ^ I ^W5®T ^ *n^ W Jiai'O®! <Mt'0 I (fTC® C<Plc«ll ^5fH«1t ’Sra®Tt ^ 

^ c^i??n ’IitN' «rt^ ^ (?p5n:« ^ i ^ (?p5R?r ^ ^ i 

^(.<1 ?rp^si?r '»ic«ii*i(.'®i ®R>o?i ^ri?r i ^ PiRet Rwi ^iw Re's i 


2|l^>lM'^^1«?r: 

>fNW>l ^ C«tM Sfltsrl^ ^ ^ I 'iT^ CtUT ^ Sfltsfl^ I IpTo 

?rM5i^ ^ ^ ^ 21%^ 12if^ ’tJi®i??T sn^sjm 8(t 

1^ ^5im CtRJT ^ I (Sim ^3H to 21%!^ C<i^ ^ I (?m 2tC^ ‘^1^ 2iitm ^ to 

El's'll <p(.<i c^^nT^ I >^1^ ^c®i '»ililc®il ^'oR 

■^C^, cm®! ^a|vs| ^Rtil (?RI '^■n<I'o|(.<I « C^ ^f1?rm OT?I I 

^: 

c<plc*il «p|^«i ^ ^fsput ^l<pc®i 2l]f^ <p<il ^ I 'i)c<p ^«il ^ I '51? R*( >^1^ 2lj^ 

^R»cii Re'S I C^f^ 2l)^ PNIc«i (.'*i^lc»i ■gftjl^ Re's I ^fRt^PT ^ 'S'lw 

ms ^ m ^ I i «ui®R ?rttos i Risi^ mm m 

C<pRf '5 ^^|v5v!j|<i 1^f^tC?[ ^|1^ t'oR <P<ll ^ I 


iTOSSI wl'iJ : 

m 2nsT^ (3i?rr ^ i 2f««i^ ^ ^ ^mrsi m i 

2|C^^ (?f?lT I 'otm ^ '5^, C*PR- ^Rd^ ^ ^I®1'9| 

^ vsKt.®! t|€)?r O ^ cm "5^ I 2f«l^ totw Ao% 

CSKtm ^ I JlC^Ibb i(?% ^ espW ^ I ^5Jt*^, %5C^ ^ C®®ft 

cm?r c’l^ m '*rtw ^ i ^sn;^ ^o% c^ (to% tfi? -sic*!! «tm« m i >nii*iR 

C^R WilR ^TSRT ^ '0||C'»1 C'^Rc<P C*l?lH SlNC® I 


*ll*lC*R R?l>l : 

c^ ^iRic*r ^*11 c^ *rN^ i (spi wf^wvs R»*ic'o m i 

^n?r ’l^pf ^lilt's I ^|J)c^ CISC'S R«t'^ 

emm I c^piii *iRp'f^*!nsr'i^’?^'5^ i 


•^ilc^M ®iRm mr Rt® m i t*iR^ mfsf c’lm tor "m m ^serf (mc®c^ 
m I ^ to ^iRm m:® m (SR c^stiRT 'sm\ ^ 'Q^ ^ «rtt^ i siR 





^k<p '®K(.®i Roii ^ ^<10'® I Svu Pp*il5) Rtii '®«il 

'»l(.®il'o|w "Tpt <P5i(.'s ftl^ c*t*tl^ Rcfi ^^15'ol'»l ^c'® I 


C^fS^II^T : 

TfiPfi <p|(^<i '®eii(.'® ^5=*f?r5tw liR?, '»i»i'oiw 'w^ ^$®rt ^«p|(.«ii<i ^ 

'SIMM '5n;'®t Ji»^'®i(.<i <#R?^ c'®^ ^TO® ^ I '^<i(.“i(.«) ^l«i<i»i 

I«f^(.?l '^'Q|<pM «l«IC'® I lil'C® (M*t «'a^«n 'Q (7P*tk^ I J1<l(.“l(.«l (.«1 <pM 

«k®iT I 'ik'® ^ ^ ^ I 

’j ;{||\®»1 5 »I«.' 8 K| <#l*t : 

sNw ^sMf^ %?i wrf ^fk?i w'lo'® ^ I >ii?r^ 
fror ^ i ’tf^ %?r cw® 

^(.<1 I »)(.'®l <PW ^I®1"1' S»51(.'® I 





\a\a\a 




^ I 1^ I 

I <pic<p <ic®i? 

\S I 


I C'’l^f^?.-‘ii^ <i4hI I 



C*l^ 


?r@^ (^i®n^“ 'o<i®i <ii^’®i<i tii^v ^ <pIS*i 

^ wf 1^/g^ I i^stc^ lilt g^®tws 1^*f 

'a|-<1<‘lilc>ll (^?f^/irt^) 'SiK JiMWtJI 2l^?lN %?r ®5R^st^tt5(t 

>IMC»P>IW c;#*T< ■^fli^ ’TMt’TtPf ^5ii^ <||>||?|R4 'Q ^5RTHI 

t'8fR<P fii)»?|| <1^1 <PW I 

CH^cwi \SHIitH I 

2l^ C«l^ 

• PlW^ 

• c<(‘N'iJ|5i c®i^ 

• (i|HlCV|«1 

^i^'s «*ir«*r 

^n® ’^•'i^i'olw^ tvsR <p^il C5j^ ^ (.<P"i 'olCi«il s^l^l c^f ^lf® RCii *tD5 yH i <ill^c<p 
'a||c«llR>'0 I 'S^ <llfv»<l <llR)<P C-^*n4^^ ^ <IJ<IR|5] ^S?rf 

^ <^lfv®C<P 'ai'o]|l>h ^l**?! ^PW I 'o<lC*i^1 <ll^W ^ 'QTTM, PlW^ 'STTM, 

(.i|IC’»i»i/I^SwC'»i»( <mI *I1?I '!xic*i<i Rjvsw ?llP5<p <p<iI ^rl?f i 

HTf^ d* <1tf^ ^ W ^ I Cfj^ votCSTt ^tiT 

TTHf Tff ■©pf C®(Kt «rl'o1?i >>il<iwc'»i I 

'WK Slwlef^iival: 

• '8 ^iPfH *(Rl>l (.®lKICi<P ^I'fl I 

• C^I<M>ll<l»Vb, ^ ^ CSlW ^ W I 

• W?ll®1C<P 'oi'ojl&h (?«tC^ I 

• ’sT^nnarr (m \ ^^1% <iRw<) 

I 

^*1.8 -^ICflGr JjbPl'S RI^ 

f'^»iclG«iin: ^?j[^ 'Q ?ii'«3iw<i ^ ^ ««rtt^ 1 

*t^9¥f ^rt¥ I - ii)tiij»Pi<p, Pi»ic’<lfi»<p, 3^ ^'ojIPt I afcappRs *t1f^ fror c*(W ^rt?f 1 

R»« Pl*icv|fl5<p '8 3^ fvbC'>l5*M1<r Rci) '8TrM <P<ll ^ I *ri^ Re?) C*fl?lT C^(.«1^ CT 
?llP5<p ^c'® ai’sjs^ *f|^®tT <rMT ^ I 





vSO(? 


C*l^ : inf^ t5(l5p«tsT ^Ttcsit c^ I ’ftR C^ 

'S^CT^ I ?tlf^ I 

❖ C5«oTl? ^>ll«1“R 

♦♦♦ ^C^Ic«ilPi^ ^»ll«1“H 

❖ I^Piiil'Si ^srt®pl^ 

Rc^ 'oihR'Q^lW si'oH 5|lc^ I vs|^ Rw 'oi*ij <p<il ^ I 

♦♦♦ Pit»)^ - 'ilf^ *tlR wRsr ^ I 

❖ (i|CiiJ*Rl'9 ^a||«1“R- ’21^ 'otM I ■^t^lft '8 '8?)|C“1<I«1 I lil? <lj<lRl'Sl I 

♦♦♦ cS-si&R ?IT^S1^- ‘illST ^aih-K I ‘il'Po <iic®i 

I ^5HJ ^i|h»K C*l^ 'a|fi<p 'olt®ll I 




TSPT^ 


«|?R (B|^« 1 ) 

'STS^ 


' 8 ¥l®r CSf?lH) 

C^- (P^ 

<Pl® 1 l<l ' 8 TIt*t 

Piw^ 'Q?rt*r 



vo-IW^I RvoWi) 

'QTTK 

RC'HJ'MR 

trrf^c*!^ 

■5^ ^|R Rc-^ox^ 

B 









<lN<P»l R>C,l>*i ^Peat'S! Clllh 

'fKtm C^l^ 







'O^t^ (CP15) C^-'aisiRvb 












OSftv^ (?rQ¥f ('S^ «R^) 

«tc?)R 5 ?, 




















vavs^} 






i I (?P«f I 

I ?llP5s> <i(.®i? 

O I ^ <pi(.<p ^W? 


i I C<1^C% '8 ’©'tTe't (?K I 

I ^ ^? 

vj) I 2|c?ll'8f^il'o| CT*t I 

8 I ? 

^ I ^i«ti(.5i 21 &P 1 '© Rl^fi <iiRfe3*^ ^4 hi I 

I C^RO'VO <13<l^l<l '0(IC®llHl ^ I 









X,*IC‘‘ 1 ^i«l W : ^-’ 1 ^ I»|' 5 ?llwet (i|eil^icaic^ l^lt^ ^ 1 ^ 

^9<^'®w<i ^ (%^ ^) <£f^% *i9«j.|<i4<it‘-i<( w 'srlrrst^MN^ f^ 

<(Nt '®lw I "*1^ *ri^c*l<f ^R*i>l<i ^s<K, ®j31^l-R31’'i*l 'Q ®'qh*il(.'i<i 

'8M) ^in><i CT <?**(• ^ ^ '®lc<p 1^ <^c®i I Ri«fl 1*T^ c**tc^ '*ll’1^ 

’s(@f i<)pf iil ^i^csr^ ^R<i'9*i <p<i(.'® *ft^ I 'SPIJ <il1^ 



a) Pfan 



600 mm maximum 


-^V.i : ?rt^ 


RjfItMfl 5w*li 

^ 1 ^ ^_¥f^ 15 |\ 5 i(|w«t <i|«ll^* 1 (.aic^ 5 l (^It^ ^) ' 5 RI®Tt 

^iM^ «tw? W c?R5r sawlst^wiw W ^ ^ 

R(.<p 2 |<|R,'o ^ic.'^i ^ I c^'^f5<p £K®r C5^ ^R?T?( R»(h 

(7r<l15^ ^IT?^ '<3?ri^ tshltercGo tt*o^ "srstrI^ £|t?i1«f% ’lHw 

^ ^ I CSJ^ l*|S«||wef CsrtR^ 'Q Rta 

RRS i^'Si'g ^ ^ Rc*R *wc*i<i ^‘»ic’l^*1i R^H ^ I 




v!)v!)V 







'^br'.'s ^'»i(,^ 4‘*H ^tcB?r c^af I 

f>i^^lW'ST ^’t? f^ ’l9<i'ow?i ^ (%:^ ^), 'eTif^m c^twc5^ 

'i>ll^l5t«l‘B (TT^#^ "ejTOT ^^®Jlf^ I ’'»w C^ Pl^illW'St 

^ ^ ^ (£tf^ 'SO t^. ^ 'a||‘1>IW?l 1%*t^ 



























ovsss 




i I #t? 


^T^«t»f: 

i I ^«1(.’I^"H <1 SIC'S C^W? 

i I R»flc®l^ Syst*!! ^ I 

I f^c^<i c^s! ^4^1 ^?r I 





« wlar 


^sq|<ii'»lw ^pltsfa '>i'shj ^R<ij?i (cost) ’I'9 iR)c<p i 'srtsTNH 

(Proportion), lil’QT^rt^ (Quality) 

RPitif*! (specification) tfK, 1%if% w 

^ I 

^RI*tl3Rr ^T?J^ 

^5It2tfl ^ ^ ^ ((71^: ^ ^ 

»fM>il»ll^ 'Q (CW: W, ?1^, '0||>|<H’|3I ^vsJlfir) 

'8 '*^5 C*!^ <P<lh '0|f^<p|<l ^ifl(,<p CB'SJlil <l®ll I ^ 

?II<P(.<1 (?Tt1^ S'lt'S’ ?fN^^ I 

^Ift.v!) 2|1W « WtOJRt 2ltiller^il^l 

gJlW^ Ja«|er^»l^l 

psfiw^i ^ ^si^pnft 2i»%r Mfet 
(?PH - c^, « >ijiRi5ira ’fif^ 

^ 2f*% 'srHWsT ’t^H wt^ 2n:?fm i 1^*1 
21^%® C5rf& w ^ ^ 

(£1^^ ^ ^ <M^|vill5 M:et? iv^ ■^TC?ra ^ 

^ I wHt «rw^ Wf ^ 21*% 

t%s JjRcTf ^ I 

WtOJRr 2j*%5t: 

^,Tft®ii^T ^ 2t*% %t®t 

(71^ - %[, (*f, tc5R5^ 'Q ’% 

'Sfitr 2ft?ftw% vN>fN %5rf®t 'SfHt 2ic?il'Sfi i ^ ^ %t«f %5it®t 
’t^ 2f#rB ^^rsfm C5rf& %m ’t%T®f ^ ^ 

(£1^ ^5J5^ ^ ^ <M^|S||!5 1)51^ ’f%T't ^^1% ^ 

^ i£i^^ <ih'ol?i R,'>il<i-t%H «n^ wf f%<W% 'Sfitr 2fc?rtw% 1^^^ 

^(%t I 





vS8^ 


^!».8 ^| c«M »£|^ 

R^K <p|c®r^1 i£|«p<p3i^^: 



Mven iN 

«S|44 


■srri^^sfBt >8 "sfil^ '!J5ik^<i ^ic®M i£r^^ 



^ '!«llt5<l ^Icew i£R»^ 


v5 

1%C® 'Q 0*IC<llC'® PlW^ ^?!^FC6?f <p|c®M ^£^■^ 


8 

(^®il^, ^^5 ^f^.) 


(? 

^ lpjf5 (^rtf^v-iil^ ^plcew 


'Js 

<plc'sr^i ^<p<p 






i£|^ ’Ic^ll^v-'^l^ <P|C'8M 


i» 

^■i^l^, <p|c^5i ^<p<p 


io 

ethhl '8 «plc«r<i 

4^RB|'Si 


Piw^ R*RPt\-'i|^ ^pIcsm ii|<p<p 



^tWf-WHKlTf «p|(.M •'Plc'st^i ifli^ 


io 

(.^l'stK<p, i^lRi tii<i^ C'^lc'i^i <p|c'st^i 


^8 

<^l<il'nl, Pil^^ <p|c'Sf^ 


i(f 

« '8fhl®il<i Rl«::| liRT <p|c'SM ^^^^ 

^'«|jt 

i'!s 

(?lR. 


iH i 

t^R. ^dJ<i «ft^Pi<i 4*^ 


ibr 

<ptc«t<l 



<p|(^^] <plc'srii 


^O 

^Icew if|44 



























08 




>t^»lwi f^sfw Mtm C^pif5frw«l*1 

^ 

^ I 

^ I C’ft^ C^vippeT ^fe'^ 

O I C^ 

8 I 'ill^Jjll^^ 

(t I lil'^ fR t%fo^ 

'Js I ^5J«tlf^ 

<\ I 

b" I R?J*nf^ O ^^131 

t» I ^5,3 iQ«p 





«80 




i I 31^01 "i ■^? 

I <Pl(.<P <l(,®1? 

i 12|i^5R?5n:«^ c^? 

'5.1 ^^ifi<i®i(.'s ^ C<ll^? 

« I RI«5| ^pIcsm Ifl^ C«1^ I 

«|»f; 

i I 2iaim%n5T (?r«r I 

^ I ^’ttSRT 2|till'Sf^*l'®l I 

« I c“*iPiR*c«p“Rq^ "ft #t? 



^TOl?r - >so 

■snsil^Ilsr«J 3 CSRI 

«o.i BHi >llfi> ^lc«rtl I 

G3f^ »(in>(.'o 30i>l«i*il 1.5 Sc'qI«i»i ^ ’I'ol^i'sl 

10 ^Hl^fSl?r'5(l1^(Jtf^JJCSRT *ri%srf®t : 

'!s 

^*fl^ "*1^ = 8^1 

Rjih ^l^prtft 100 "STtf^ ’*l*ic»m stcsRT ^jC^- 

= 4- io = 

'Jj « 

■SJ^ = 8 X io = 8o iSfJT I 

1.5 f^l'5|w<i C^'55®T 2|f^ 1.5 ’I'ol^i'sl^i "sj^ if|^ vSo f^i'5|w<i 'oiI«R'q» 2tf% 

«o 1^^ ^ISRI ^ (?fm W ^ I C*ftf%^ «i|^ ^ cs# Sitsra IFOR'S* 

^(f% "st^ PM <P^1C'o I 


WHtP^ t^^ltpf csrc^ ^ RfetIWN ^ I W ^ ^ ROIC'S 

Rw"! ^lc<P I <llRl 'SfJqj^xo] TpRs i£|^ ^Sfl^CBcsRT '0|'®'g^ I 2|i>Rl'® ^CB^ 

C^ ;^(f8 1^.1^. X 1^.1^. X 1^.1^. (9 1/2 X 4 1/2 X 2 2/3) ^ cs#^ ^cB^ c^ 
2001^.1^ X 2001^.1^. X 1001^.1^. I ^ ^srlMlTf 0.15 vnRUi^i fg^ 

(^) 3i>Ri'® <i 4R^R ^ ^cB?r |pf& 0’»ilRi?,-'ii^ ^cB?f 3wl'8f*i 


1.00 

0.255x0.127 


= 'Si1^l 


(’*t) (.»ily<p ^ ipfB (?rt^?,-if|^ ^c 5 <i 3 wl®t*i 

100 , 4^. 

“ 0.20 x 0.127 -^°^' 


^5®^^ 100 ^iMI?r ^cB?r (?n^^^FU ^cB^ 3^?rt^, 

sfsRn® ^ = 31 X 100 = 3100# C5|©^^ = 50 x 100 = 5000 # i 

«rt4R, >£ 1 ^ ^ IP# p#rv'ii^ ^ #^ siting = o.i(t ^ 

I 





vS 8 (J 


vao.>s t<)h 5W ^pltew ■»iR»(H I 

101^ ^ i£l^ (^1^ 1^55^ ’^rt^l'otw 45T ^ ^IHNH '8 

10 

jjuPi's ^ = Q jy = 78.74 = 791^ 

C5#^ ^ = 100I 

^ = 0.06 I 

21^: 

^ ^ I 

4 

2lf^ =1^1 

«o.81^1^ 'oitl’ilc'o ctI^I (e") *1^ I 

io '5PT '^tW ^pRc's 2lc<ll«5t^il 1%^ '3Tf5(i§t^ ^’ri^STt'®! 1%%: 

»IW <pR ^ : '3s 

jgi^ = io X 'Ofi-% = 'o.a vjHfviiJN 

^‘'11^^ = i + 'b = H 

2|(.?il®r^^ t^^®f ^rsj^l^ ’lR>(i*i : 

^ ~ (o.'^(f8 X O.i^s X o.oH'b) “ 8 oHS?> ’’TRI 

X ^) _ ^ i^g=o.(fo X Oo = i(f ^ 

‘I 

_ (p.a X ^) _ y|.^fvjl3|<| 

((?lf&= lil'^ Pica|(.^<l <Plc«t vSo PlC»l^ «TfC't) 



OS'!} 




'SO.(f Plta^V ^Itewi ’iRaiH I 

(7f?rn?r ?ii^iw<i ’tf^'f t^- 

'*ll‘q»l'Sl = X 'D.^o 

■ 51 ? (?f'Q?jlc=1<1 =^ ((?+'5.(?o)= i'l R'Uh 

^co'si =vs Ri5|<i 
«pi(.«5tt] X vD =(Ji 

# 

"Sfl^f = JS)0 X (Tlf^ ^?,’«lTf = ^ 1^ 

WNM^'sjt’l = ido X i'^o (7#, 

’fH ?n^ W ^ C<^T[t ^ 

w{! ’TM wr ^ I 'sn:su ^rwr-wNM, ciiiiiwn ^ 

^ C^'Sjt’l (W3¥f ^ I 

I^ci> ^vj*f? ’lR»il®f ■’ 1 "^R(.?i R,'>ih (?r*llc*il Rc®ii- 

^111^= (^ X o.5s>o X ^.io+ ^ X i.(?o X i.^o) = H.Ob- ^R'Sh 
2t^ ?ll->5|Wtl = (?i-'\.'SV = SvS.'Jsi^ <l<fv|l5|< 

'So.'b •i'5^ ^l(.«t ^*1^1^51 "HRsiH I 

C^5f& ■g^l^stsf ( £f1^ (.‘PIc.'Sh : 

*I§ ’tl^'t = 100 I 

i I = 30 C^ 

CJ, I ’tN/5rf5T = 0.15 C^ 

VD I = 0.15 C^sflf 

8 I ^ftR = »IC's| 

= 40 I 

Pi«ic^I15<P iii»j|c>i«i C'*l5,‘i5 = 6.5 (2ft?i 28 ^R'Ulw 4.54 
= 4 ^ 

I 

«o.v er^i^Rit *l9s|IM *1^ 1 

"srH : 

’t^TK = 10 

= 2 : 2 : 7 (■^ : ^3^ : C^ ) 

(?rf«t^ = 2 + 2 + 7=11 







= 10 X 1.5 = 15 vi^fvii;i<i i 
^ = |yx2 = 2.73 ^rI^i 
= Iy X 2 = 2.73 I 
c*rmt =|y x7 = 9.55 ’SRf^i 

^ : 8 'OlhPiPi i% Rui’iH I 

1%. R «>tf^ = 10 vi^fviiJl^i 

= 10 X 1.5 = 15 vwfvj'iJN i 
1:2:4 

Plwt^H = 15 X^ =2.14 ^1=#. = 64.28 ^ II ’«R.R l^rcsj^ = 30 ^'] 
■^Ilsra <11^4 = 15 X 4.28 vrIviUn i 
cm\^ = 15 x^ vi^fijlSN = 8.57 vrI^R 



v581r 






i I 

VS I 


i I Jl&Iei'® '4||<>M Cppif I 
^ I ^ ^ <l«1C^ C^ ? 

i I ’flW ^ (Zl% ’fl^'t Wk ^ I 

I ^jC5^ (Tflf^v <p|c®r<i ^R»il®f I 

o I (.rR?, (,<iH ®t*ij 'Q I 

8 I io ^jcS?r <pRc'© 2|c<iN^<j ■f^^'t ^^,5t?r i 

(t I RI«5| Ric»i‘t> <p|t'8r<i ’iRiil^f R<RI 

'b I <p|c®t ’iRsrK'R^'^ I 

<\ I <p|c'Sit ^iRsTt*! RR I 

\r I ©foi^icii <p|c®r<i ^R»il®f RRI 

t9 I i : '^ : 8 'OlhPiPl <p|c®t ^|(.<1 C®TRf *I^?r »li«li*<lc®1l] ^iRsTf'f RR ^ I 



i (?r-^5Tt^ 2l^ ®f1?IC^ I 

zjw|wf^5| <(ac»||I^ « <nmf|»( Pl4i»1 5»<llil : 

i I ^ ^ I ^rl^-i1^ 

« I PHR'S CeiC®®! 8 I 

(t I t^lWR <t I ^'ojIR I 

SjWlet^fl a||* 1 |>H *1 : 

^ I <p|c^<l't]^ I ^ I ^voRl 

«I ^M^TiJi 

i.'^ •ll®ll(.*m *I9|I '^'o|<l *lKI(.<|} 'stRt'® C®I-'0||5'5 <p?i|<i : 

i) 2t«tC5[ W 3 l«ll^*i (Baseline) ^ ^ i 

(.<pk*il '0*1 *1 ’sr*<ron*IT (Centerline) RRfS RRj'o 

<wil I 

it) W>I«iRwi 5 ^1^1®! ^ ifl ^5(1%^ 1^% (a,b,c,d.) 

'stl*il'®^i ^ I R>^'oc^l^ ■^l^lt<ij '^*('8 E|vs®il^»i'©(.®ilt<? RRf'o <p5ii ^ I 

«) C*IC<l»IWl ^*nwr ^'b«1l^w<l (1,2,3,4.) ^ cm 

IdI^'o <ph| ^ I 

8) <ii<(>^'»iw ®pr <ram w »rr«?rr (?rQM >i»(N<|"i w ■src^r 'srt^n^ 

<|ai|c*ll I 



(t) ^ ^ ’P w ^vBsrl^'csrk^ ^ ^ ^ ^ 

TTk® 'oR^ijc.'s t<ic<p|t'il 2|c?ii®r(.*i ^V9«il'^*i'®^®Tt 'aiRs'^ ^TlT ^ I 

^s) wRiw^i WRT 1^ w 'o<iw<i ^ c«TC»@r 

^ I f?r^ WC'OW^I ^£RST ^ 'mcs ^ (m\C^ TO, 

c^Nt^ 'Q^^i^'sfk®!? c*t^ (if itiw^ 'siRi^ i 









^ ^ c^fri^ cww^^srisr«^nSwiwii tsRt *i»N®r 



i.o’iiPtW "SfWftWff •I'il^! 



i.8 ^-ailW fS^ ^Wl 1^1 ^ •ID^I : 
















^1 ^uili^i ^4*illik ^ I^4 Ib^i vilii *iifk = 

vi'»i<i 8. 
tf, TS Wl-^S ^il*l1fl 


CTW 8RT ^ ?!ff I fl® ^1wil*r 1^ 

fifllSnr^t^w Piw^^ I 



1^.® P6<i*i lift •nfift < 






^8 ^luw Wflowi'wPftfM ffiPiftr *Nif^ 


^<t ^IPM 8* l((Sv^ flOH *181% 


■ 




















« ^hlPlPl liRiWlV wQiWi*! ^9C* I 

«*j slaiifllfl « ^n*i Win *iifr * 

o. (jR«fpraT^jl«ftr 8. *11111? 

^.??WI|*altJl*l1? 


« ?M ei^pilil ?5 CTlUt« 4flJp* +flhl *Hif% : 

piW ^sfir "wi ?R?)? ^ ?? I VS >fflt'*wi*i ^ICT (ac<t?J^1^ 

Pll^w flw CT1W|?®91?? I 



«.« •Wl^ s 



f — mtn. 



STAhQAilQ HOOe 


■S^TAND^nO 30- BEhD 










«.8 l^ui f^i^iii 2t*th w n^iji •ndfr: 


Vmjvi nu siW^noii |in^ via Ah 4l*ilfl •Nfr * 






















8.) S|Uim^8 «*nrt*i PWiM s 

£|Ul1«l^8 

^ I Pit»i^ ^ i^t1»r 

^\cm 8 i*nf^ 

s|ninrthf^w*fltfc 

ilTlWCTH ■^iCT^CSlfr 

«I iteft. 1^. ^•iHitHJ'b fly* 8 I c*wlft^ wtn 

l^ft I wI^tH 

H I CT»15t br I 

i* I >o I bHR 

i : ^ : 8 tiJSn* ftij'f ^sft I 



8.« C3id>8 iS*N *|lSft : 



8,8^3l*H »i>ilH w a1"l C'fM '8^ee "tuift * 

























ciiifl'TrW tfllH I 







True slump 


t: ^rtPKft art ^hw I 

fcj ^*1*1 I^H Mn •Wfr» 



^ 1 PiPIV 


«1 emit 

8 1 

^**1114* 

i i^Pf 

^ 1 »iith 

«1 ^mit 

8 

a* 

<» 1 »it(R 



‘•Wfr ! 


^IThd 



































<t.'0 stl,'® ^ln ’I^Ri : 

^ '^l'5lR?,-iii? C5^ '^s?rf 

❖ ^l'5lR?,-<fl^ i||®1l>JH ?5<ITt^ssTt 

❖ Steel liiir ^ilwlRs, ^©srlrr cst^ «ij<i^l« ^ «p1c5)<i»)I'5i1«?. 

■^iPT »i|?'SofRr C<Plc«ll ^©«Tt ^’TSTR « ^ 

^ '^I'uiR?, lij?! I^tw wiHi R>*^i ^ ’i31'*pi ^s?rt 

^ ^stcsRf ^TSRi <))t'8 '»iiUiR?, •ity? ^ ^riTf ^ ^ ^i(.'8ro ■'iiUiR?,-^^ -^kaf^ 

fS«p*i(,'s| oiiil '«<k^ R*'il ^ 'ol(.®il'»k*i ^051 Ro^s -^0^ 

❖ at«®rf 1^w?f ^ "51^ fw ^rfBk?ra sttiiv <pn(.'® ^ ^ ^ 

C5aI^^RT'*ff5t^RII 



<^.8 ^rc®?r^lPi '8 '^(3^'o)w ^’^k'o 5*<il<i : 

♦♦♦ 2k?rt'^%l Structural t®'Sf1^ 'ai^'^lw ^ R^k-il 

❖ (?r-'«ll'5'5 (?fM^5Jk^^5iTt^ (?TC< C*T8TIt; 

(?rQ?rf; 

^ n(.'»<! ^ *111l^<p 'oiic.?, R>*ii ^ cic^ c^rs^iT, £k5i'^ *ijka5i 

"Sira I^(.?i ^ *?<!(.'© 

❖ "51*0?# *iTta ■'j^ i” ■^; 

^ 'snta?l 8 c^R) (Jt'STlT ^c?ic^ R*'il ^ <pc,<i Pic'S ^c^; 

^ af^l^ f^'®)lR (GI) 'olc^i^i ^pc^si Pic'S ^c^; 

❖ <lj<l^'s IRs^fC^ (^ = Pic»in3) 

^ {ICVjp C<MH »lR&l ^ ^3l<P ai^l <llC‘^ I 









i>h ■^in?r 1^ 2l^ ^fl^sc^; 

^ 13 ^ i»|9f|^ <t *£Wi> C^ CStC^ ^ <P?lR '»I(?TI; 


<t.'b PiPf^l «i»m : 

❖ f^?R C51W W?I^ ^ ^*Tf51^ C«IHt 


tiring Procedure 













'(»QPlraWW ♦OflJMJ' I 

'(i.i ^UIlK^V ^9 ^llll ^Hl *Wl^ 


PllCliiMG TOOL-d FOR J^IMK. bJANU AUU 
BlilH’ORD dTONU AND MARBLE 


STONE ERKAIttMa TOOLS 


PATENT HAMD TOOLING TOOT 




I IAN Li drill 




kOSt AND STAJn! HPILLS 


p5i*i 

<1.^ j * A * ® viMi •I'd^ 


caH(^^l?r^"r 












l»N(^ •Wfr * 

♦ Piti Rm'f* Terrazzo 


♦ *Uf6R^ 


♦ 16 *pr TiwT ^spiwt 





^hajiv'^'TOT Ibirazzo CT>d» dPKl^nr '^PiH'V?rt'^ l 



^ RoUing and beating 


♦ dR^ cWSiWl Webbing 








>1^ rttfli, > 

♦ QSII* ftfM •TO.ltrrazzo’Wiffl VS# ft*( Mftl WV W I 




Qlrni^ .^us- 

ttsht *fMi 


4|ivT ^VtV : 

X flw offiiflJBT 0^ tu^ isitHEPi ftftii I'iirtefl fi«llipB «l ^ i 








i t ^ *M»ii I'ftRi *tit^ ! 



•1.8 i*i»il^«Hi *i8il^! 

♦ ^pidW; t.<i^Mfl ShRwIc.'Hh ipit-'^ *iRl»h *itR 1 ^ t^l%«i ^5(1®!' straw 

WS|f% 'ai*lBM«li *|JIW#| > ! ^! 8 'aidt'llw i 

♦ tb*iRv6«i’^^ c0^i wri fSteK Rftra ’i>i'6*i ^ i 

♦ ralPft ^ >llc4*1 tM ^I^ra 1^ '^, PPT WMIfl tro^ 

♦ »ni'fl*i ^*5t 1 ^ ^ i 

^ ^am *1^ WBI^ «HI *tll^ i 
^ spirals *ira V'® 1^ *1^ ^ i 

SA c»il*rtM^A "iv ^ ^ *1%!^ * 

♦ i>HI^-'*Rr 1 R"! ‘•tra ^ 1 *? ^rfiw i ^lc4i«iwt»i *iMfl Rra 

I 

♦ jWra ^ csrt^iifHW fbo^ otmi« 

^ ^6wc"i f%5 ^ cH^i I^tw ^si^flurafl i»ipi^ afl^ straw 4 ^ 0 * ^ 1 

^ *lra 'iW^'BlM si Wlfil tfMhI (i^o ^ *IMfl Well ViW ^ I 

*».*» 'aisdPl^ tiiPiw 15(9® ♦tiPi Rri »il5iOT»i ^?rl!r *Wtl% s 

♦ ^5?ll?r 8-’is 1^ *i?f ^ wl=i1^r (o^o ^ *iw?r#ar m^'oiw ^ ^ 1 ^ 

’olc»il'9lw HiR Rra 53 W w"ice I stral^ra »il^H-*ltRfl •IWwt 41 ^*1 ■wl 1 
^1fl*Rr^?TlPl^ tiiPiwifl *ll'o*ii ^|cfc RRcsi Resi ’viciii Re? 'i^iw i 


(iw^ raw PiPira *IWTOi'*R»iT^s^^ra^ol^Rw csirat^ ^’sp^Rc®^ 1 













'IliKAi I 

Ir.i 4ui<^v M^'lllt ^ »inN I^^Ib'i n\n *Mil^ > 




1 1 wil ftn wr full 








V.8 


v.* 'WfiK ciCT ®iniw*i *iRl^ni *wl% t 

♦ R^i RiwRi; ^vo ^ I 



k (HrH Wl*l I 

k.> *n*iil% «>Hiviii Wlw *llt^ t 

oi^Pf 8|’(Sf%f 

fri'flSR 'to I OTPB5I I c*reif^ df*i hr I«>r*i 

S> I CTt*Tt*r '6 l.5*li>l Jo I “IH'I I 

»(W»ih! 

Ji^ «I Pic»i^» 81 c^fUrt 

<t I <iRaR?l® I ' 4 s I *tlf^ 

JS-A 'Ifll^t'li^l ^lIE l?l®f ^wfil ^ln ! 



'9W» 




k,9 RlSfll Raw 4W wN^ « wiuwr ! 

♦ dW'Pllf^CaW i:8o rtWi:<90 *1^ «llW I 

♦ ^ fSlCT »|HW>1 <l|fH R^*l +M RW !ll^ I 

♦ Trl*it ^'oR wi "iHlfl “^55's 

♦ '9 PlCT^t eJcuH ^ I 

•Wf^ i 

♦ Hhifl WM Irl^l ^Bf?i HHI C1»W ^ 

io.> sjuiiw^ii «ilfl ‘■i'ii% s 



ioA * 

waiw-fl +iiinn iai^l< ^ '^iw 'alwt'alM «alMla •nr^wtsr'^^ i 
^Aw*iw 'Bjwi«iM I ^ ^wwa wit ^ ’aiPfi^ t&'iWsT yit-^ 

w ^pr cv*iw^ •a^^Ri'iWCT I •pfl^^^ftsw 

^'pdw ^TlOTt lSmHK*i WP6 ^ iinx *111^ 1^ ?j3r 

c^iw wi 

>o,« BijWI iH'VTI^ BttWI 4¥l iH* ^Nl •I'Sfr i 

^ ^ *11^^ i 

!lTStW% *111^ ^ ftHw to ^ I ^!WHl ^*al9 ^8 ^ ^tC*t ^ ^ liRl 

^wjcM +Wow *ii^Pii (isi* Ro 8 i sjl% »ilc«l 

i^rtl^^l £jl^«*l \(to Slln R»11M *ltl| ^ 4 I 

>0.8 *lld8/%vt84h ftCfl SNP^ OWlW 1^ tf# B^k zIwH *1111 ^ * 

ffraiOT?! ^ ^liiwRr ■'lEfer'friiii^rpi^'^ 1^ ■pW'r siebn 

■fi^^iDra^PBr <ai^ piwIS’^ ^Pr Vhc« 1 ^pm?i'®h 

^jW^tW wlw i^pl dJw 2|<W w(l* I iflWtW S'W wflt ^Ptin *1? 

RSI« CTflf, ^nr*fir crfi? ■^wpt -onew ^ i ^iWBr®l9 *i^ 1 %*t wfl» i*n^ ipn^ 

^lOT Wflf ftH+jai ^aw I CHfllCPW «llC»l IstPlvW ftfi+til +flW ^ I orw 

TlfiWt C'IWll8«8tto'pvHl5^®lCTTIlCTtTIOT^l?tfto'8S I 






([;^^I»|/S|%T nwl»l •9ilC'9 

2tt?rtW^ 'Q R4^|i>'j <P5l|tl *t^Sif® : 



OTUt^RT ^ 5»|5 )I(.»iI<i tII''i>I<i ^ '3il'®5i '»l(.*il'»l(.^ '*is>l(.*il<i ^ ^1 *llil I '*llc*j 

’^knHc^p 'bIwI'sIw ^ I <Ij:^ ^ >1^5!^ "srasTf 'oiR’S^m 

Rt?l ^IjBf welt's ^t<l 'slt'll'slw *^lt*ll5l ^ m'iep|»l I ^'Sll'S'j ■g^^^StUSRT 

^»Rr •1'5^*1'»|c<l ^•I^PlW'a ’SrtPt 5»I>9N S'8»|-SHC^ wen\s ^ t£l^ efl^ ^ 

Writ's I 

ii.’0'6i^3W^ri^'6!^3^ Shi'S *hif^: 

^ ^ 1^te 'ilt I ^ ^ ^ i ^ 

2tc9l®f%r *tlf^ PiRtti ^ I !J[*!<pN ^5?rl?r ^8 ^sjtPt lii^ 

^F^jca?r ^srt^ g^®tt^ -^kiw i £|1% c^sfif ^tW (t ^tlR 

R'llw I g|f^ '5^ wl^ "SPr sfk k,'»ilw ’Ik ^ It ‘'Mt's I 

iys •ntB^-ajartgR Rw wfllw c^fls gwi*j t 

wiiiw^i ^ ^siitcsrh ?tl3^ ^ upr to 2|C5it«t ^ i 

n*i^lt»i<i ^’wir (ii<p^k (^1^ ^tt?Rr ^ 1^ cstc^ ^*tpr '^1% who's i 

^Ps^lCSf (il^^^iC®\5tPT^|l5r C5 pt <M0's ^ | (il'Sfl^ 

l^'ol«| C^sf&, '^'o]« t<p|tf m»(<p|»l ep5|0'S ^ I ^*Jl5j*t^ *1^ eploer Rl oepjtf gsil'S'l 

■^stCBf g^ c^ ^lepk <M0's ^ I prat^ ^i^pN ^p^w ^ i ij>i<pk g^j®l?r wr 

^lt«RlT C^ ■^HPs |J»I<pN ge|*tc<l» 'SiW ■5|C*!|T 1^ I 






H Hwvin t'H 

HA ^uim^ M'li^ i* mviii fliflsii INI I 



i I Rn^ 'ViliT, «i¥tnv^, aic^m^, 41^1 

♦ ■![flliifl fM ^1*W ^W 4W I 

^ 4ll|^hl ^If^T *fll^l4 wet 4fN I 

>^« 1M»ih 01* ^li lil^ I 

TH¥flO 

^nM * 

*11 ^rtWHl V* BffrIWMIf * 

♦ aom^TOi^l 

4 waiwn»¥iCTii^1WwsW'fl^TOiiwMww^i 




csi^sicesiiH-i 




SjWM -MW I 

i«.i ^l|*lll^ « JMUlV R4iH *l'sf^ : 



i'O.^ 'iHlt‘1 2jc9lc*{ii ^aiH|R> ^6 »iiiwN R41 b^ ^i<i s 

i) '*TW '^) ^li>l 

vs) vs) T^ 

R4Im *1^! 

i«.8 orator • 

^5R*l3^ ^ ti|^ ^ 'sIwI'bIw I ttt^^?l1?r 8<tf^ ^ 

I WWlWl «Rn?raWW, ■>1JhWW, 

^ I *n?r «im ^ ^-<?^ %?r ^sr ^ ^ i ?n^ w o^ 

»i»|\s»i -i^ «tt^ ^TN^ 1w w »i»('»*i w® ^I (^ro® ^5il®i^ wit^ 

wit'll ^l^t®i ^ '^Rit?i w'lt'o «i,t<i I *iiii*f1<r n'l'HlR Rt«i ^p?r w®it®i 'olwl ^ i 
tft^ 'slf'iNt'oi I I 

io.<t ««Rs w(5 *l?r1^ z|wM ^in ^liiit^ i 

^ ^«l“ll •Tlf^ c^ sfRTf’t ^5c?r ^ ^ter fter c*tw 

I 

^ v£l^ *iHl« <ij<)^i'si ^ 1 '0 1 (?lt*t ^ Snowcempaint 

2d'5_'0 Writ's I 

❖ Snowcempaint gt*f Snowcempaint £|C?IM ^ i 

^ 'oiH^I'Biilfi ’8?F^^ *rft<r ^15 «i»| 5I et®! ^?ll“IT C*Sf 2|t?ll»t 

W *t1^ 1W I^etlc'e I 








w.i 4nMf ^i*itl^ «>Hiiiiniii^ m I 



M A HB'MIv t^iKHl FMImi #111 <lifr 1 
1. Tw «< rti Pi^i 

i^ftilinwtwifti 

♦ ^ ftpft dw ftftiiw JfT ww iftnaUftci’iv 4wf ^wct flff* w 

^1 

♦ fMKnutvi Mill It I^Piui fOH I 

XMIW «!«•Kft I 

♦ ^Piiir *iw ^ttwwt ^ fta'Rwr^w'w w w I 



11 W^tSwi’DlvcMiT iiWTHa 









«H|»th Ml>»1 H'^R> : 

i 1^ ^5l#t5T A I C^, 

vs I wR)W\! 9 C’lt^ 8 I wf^>CV|^ ^ 

(«fiar5»r) si^'^ *f^: 

(i>«-%) ^ i£i^^ c’f’ti^ tw TEiw 

'»lc«il'olc<i "sj^ <P'ac'o ^ I "^rl? m ^ xplc^-a 

'oi(.«ii'oic<i ’iQs)>h •ijkvbi (.<p®i(,^ «ft^ ^-■^tf^ c®n?t ■^rf i 

<|j<l<?!^ C^t^ ^ ^N<^|l3|<l ^ >lMtV‘C.>l5l V!) t^.1^ ^ I 

m’t «il^ ^ fk?r ^ 1%ta ^ ^ '©iwi'oiw 

I 

^<t.8 ^Il?rcwr C*l^ 2|C?||»1 <Ml5l : 

❖ fk?f ^ »i»j\oei \3 -sr^ I 

❖ "^pfSeT ’f® *«ft^CsTfk?f *q»<lC'a ^ I 

❖ '0|R)R'S» ^ fk?f CWT ^ITl^ tw ■nai'S'1 'Q "51^®! tk® ^ I 

❖ C^fksj® C®!^ ®T#K t^%?f ^ ’ll®^ fk?f 2f«m ^ ^®i '^f^® ^ I 

♦♦♦ c®f5 ^<pic*ii<i ®i?f (2j^®? B<P'i ^rn® fk?r ^^'o®i "si^ <p<ic'o 

^ I 

<♦ (£1^ Ngji:^ 3t*f fk?f R'ol?i c^ 2t^:?rf^ «P£ic^ ^ i 







^ volPl^l : 


i. '0|^<ll51 C®T-Wl^ 2|'^'s<pii'f I 

'0||<lPlPl 'Q <P®llc»m ?I^ (,<p(i(.<P‘^'^®f I 

'S. (fl?# '0||<lPlPl lil'Sfiil'ST (,<pl2(.*^'*H^«t I 

8. C5^ ?s^®t I 

(t. '0|l<lPlPl "SH I 

H. Ca^C’qlC.'S 

br. Wili(.®l/ca^C<ll(,'S C?tW^ 'Sl^er^ I 
Ss>. JiN(;tp>i I 


10. ^ft?rcWT 5t^^<PN I 

11. ^'5)l^*i 6[^^<p|»l <P<)I I 



io. iiKP?T C^-C^ JtWTTO't I 
i8. 'S I 

TiWt-WRKm I 


csrts ^ ' 0 (lc«ll 2l% ’^'O'as^l 2t^t*f "^5^ 

Rk r^i 21 imI it] 9I21 1 ^ ^ 57 T#rf < 


(71 ^ (7r*l<pcn<i 2|f^ ^'B'ss'oi '^ 5 ^, 




o 

\ 




i. Engineering Materials 

'0. Building Construction 
8.1^^ - i 

(t. Student Activity Sheet 

'3s. I 


- By M.A Aziz 

- By Abu Muslim 

- By Shushil Khan 

- 

-BTEB 

<1lfi^?ll "*11^ 

^S?rtm-C^t%r ti5<J>Pl<3»jM (71^ 





■Pw ^i^Pii^»r5R ■pil^^ifS 


^ 'a fSfe R<t«>W-sl Vl^•^t ii|^art%5^ « 3!|fi*Mlt»RI-15=?J' Wjl«jHH 
ioJs •TW-'il (CBH^, ^8 >1^ ■»tlFo'*l) OTf^^s?F*T 














